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Another Belden engineering service that further 
reduces over-all winding costs for Belden wire users 


By feeding wire from a stationary spool, instead of a revolving 
spool, this new Belden De-Reeler steps up output, improves the 
quality of finished windings, and cuts winding costs. 


On fine-wire machines with revolving spools, the maximum 
spool weight does not exceed 3 to 5.5 lb. With a Belden De-Reeler 
they run from 15 to 20 lb. On heavy wire machines, the maximum 
weight of revolving spools is 7 to 11 lb. With a Belden De-Reeler, 
the spool weight is from 40 to 55 lb. One Belden wire user reports 
that he formerly wound 37 coils per spool change; now he runs 
170...a gain of 460%. Or a reduction of 78% in spool changes. 


Higher Winding Speeds Now Possible 


With the Belden De-Reeler you can wind coils at higher speeds 
because there are no loaded spools to speed up and slow down. 
There is no tangling when the winding machine is suddenly 
stopped. Wire tension remains uniform, and stretching is elimi- 
nated. The larger spools reduce the number of splices and the 
waste in short ends. 


The Belden De-Reeler, which is adaptable to any winding 
machine, is essential where large, continuous production is re- 
quired. Further information will be sent on request. 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago, Illinois 





“‘Windings per spool change stepped up 460%,” says large concern 


These fine-wire winding machines formerly ran 37 windings per spool change 
when using revolving spools. With Belden De-Reeler and Tension Devices, 
the use of larger spools increased the output to 170 windings per spool change. 


A NEW and FASTER WAY 


to de-reel magnet wire 
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The Belden De-Reeler an Tension Device is made in two 


sizes: one for No. 22 and finer; the other for heavier wires. 
This type of de-reeler is adaptable to any winding machine. 


Larger Spools 
Reduce Spool 
Changes 


Spool changes are 
reduced up to 78%. 
Revolving cap, ontop 
of stationary spool, 
prevents wire from 
catching in damaged 
spool heads. Shield 
is raised to show 
large spool and cap. 


















Even Tension 
Prevents 
Tangling 


Wire passes around 
edge of revolving cap; 
then goes through a 
guide, two damp- 
ers, and over a ten- 
sioning pulley. The 
cylindrical shield 
prevents tangling of 
wire at high speeds. 


Belden Magnet Wires 


SRS DS ee 





PSOE SSS ees) 





“No one of us is as 
STI ae om ||) 


Nee factory and in the field, New 
Departure designers and engineers work 
with their customers to develop better 
bearings and better machines. Indeed 

Cooperation and an Open Mind 


is one reason for the success of ... 


NEW DEPARTURE 


THE FORGED STEEL BEARING 


NEW DEPARTURE DIVISION OF GENERAL MOTORS BRISTOL, CONNECTICUT DETROIT CHICAGO 
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The clerk rings up the sale on his National Cash Register. 
Information safeguarding the merchant’s profits is shown 
on these transaction counters. The fact that those little 
wheels are made of Aluminum probably doesn’t interest the 


merchant, but it did help the manufacturer give him a 


finer machine, at low cost. 


You see, those counter wheels are made of free-cutting 


Aluminum. Automatic screw machines turn them out at 
high speeds. Chips are small; there are no long curls to 
foul and dull the tools. The finish is fine. Black and other 
colors are added by the Alumilite process (patented), with 
contrasting figures to increase visibility. Gear wheels are 
assembled by riveting. 

It is wise spending to specify Alcoa free-cutting screw 
machine stock. Remember, you get three times the number 
of feet per pound, compared with the heavy metals. Finish- 
ing costs are low. Products are often improved and your 
profits show a rise. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh, Pennsylvania. 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 26, No. 2. 
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This forged Aluminum part is supplied by 
us to Universal Drafting Machine Company 


The high strength-weight ratio of Aleoa Alumi- 
num press forgings gives parts that, though 
light in weight, can take abuse. The metal is ex- 
tremely sound and uniform, and highly resistant 
to corrosion. 

Like the press forging pictured above, parts 
can be fine in detail and quite complicated, elimi- 


nating many finishing and assembly operations. 


iT IS NEVER 
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COSTLY TO USE 


The draft is small and dimensional tolerances are 
close, so there is very little, if any, excess metal 
to be removed. Sizable savings can often be 
effected where Alcoa forgings are used. 

Surfaces of Alcoa press forgings are smooth 
and the metal is dense. Parts take a fine finish. 
ALUMINUM CompPpaANyY OF AmerRiIcA, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM RIGHT 





ELECTRICAL CONTACTS 
AS WELL AS SHOES... 


Which will fit 


When Mallory makes a contact recommendation you 
can be sure that it will “fit” because it has been based 
wholly on these two vital factors. 


LE Experience of years of specialization. 

2. Painstaking study of the specific problem, 
backed by a succession of exhaustive labora- 
tory and service tests. 


Mallory’s recommendations are unbiased because = 
Mallory manufactures every type of contact. Solid 
rivets, silver-faced base metal-backed types (domed 
and flat) with rivets, projection backs that facilitate 
welding, or solder-flushed backs for spot soldering, 
screw types (with contact on either head end or screw 
end) and many special designs. 

Mallory also manufactures a complete line of contactor 
materials for circuit breakers operating in air and oil 
—for heavy, medium and ordinary duty—where the 
contact material must (1) break the are only; (2) carry 
the current and act as arcing tip. 

In addition Mallory makes a complete line of inlay 
and overlay bi-metals for users of electrical contacts, 
and for instrument builders, laboratories and chemical 
industries employing bi-metals because of their resis- 
tance to corrosion. Wherever it is desirable to combine 
the qualities of two different metals, Mallory can help you. 


Write today for the Mallory Engineering Data Book 
on Electrical Contacts—or submit your contact prob- 
lems to Mallory engineers for recommendation of the 
material best suited to your needs. 

P. R. MALLORY & CO., Inc. 


INDIANAPOLIS INDIANA 
Cable Address — PELMALLO 


One Dependable Source 


for all your ELECTRICAL 
CONTACTS 


MALLoRY 
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ARROW-H &H Enclosed 


Type “A”, Highest Grade; 
30 to 1200 Amperes 


All moving parts are safely enclosed. The 
wiring gutters are roomy and unobstructed, 
for front wiring. Switch mechanism has full 
floating contacts, with double break in each 
leg. Vulcoid rotor acts as flash barrier; com- 
pletely separates each break. The arc breaks 
in a porcelain well. Ventilated contacts give 


Thoroughly Dependable 


for All Industrial 
Applications 


ample air space for the break. The vulcoid 
rotors are highly resistant to charring and 
moisture penetration. . . This complete line of 
switches carries H. P. ratings in addition 
to Ampere ratings. All have attractive gray 
enamel finish, with red indentifying label. Send 
for Safety Starting Switch Catalog No. 8M. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S.A. 
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SOLVING | Engineering 
PROBLEMS 


Involving Specially Designed 









Fractional Horsepower Motors 





























FOR HIGH TORQUE AT LOW SPEEDS: 
(right) A reversible, ball bearing, univer- 
sal motor combined with a 26:1 reduc- 
tion gear for use on pipe threaders, brake 
drum lathes and other equipment requir- 
ing high torque at low speeds. Rating: 
2H. P. at 7,500 R. P. M. 


FOR A ROTARY TYPE OiL 
BURNER: (left) A split phase 
induction motor arranged for 
vertical mounting having un- 
derslung bearing construc- 
tion; equipped with a large oil 
reservoir to insure proper lu- 
brication over a long period 
of time at extremely high tem- 
peratures. 


Motor Problem? .. . 


In fact, if you have a fractional horsepower motor problem 
which a standard, stock motor will not solve, then solving 
it is our specialized business. We make no stock motors. 
The Black & Decker Electric Company is a motor manufac- 
turing organization with a product engineering slant. Our 
engineers work directly with the engineering departments 
of electrical manufacturers—developing special motors to 
meet special problems—and helping design the motors into 


Some Examples of the Specialized Work of The Black & Decker Electric Co. 


sil a 


FOR A TANK TYPE VAC. 
UUM CLEANER: (below) A 
specially designed unit com- 
prising a two-stage turbine fan 
assembly which is an integral 
part of a complete frame uni- 


versal motor. Ratings up to 
H. P. at 15,000 R. P. M. 






Maybe We Can Help 


the driven units in a way that makes for effective product 
appearance and high operating efficiency. If you have a 
product engineering problem on which such a service 
might be helpful, we place at your disposal over 25 years 
of specialized experience in the design and application of 
fractional horsepower motors. Write to us and a member 
of our product engineering staff will get in touch with you 
at once. The Black & Decker Electric Co., Kent, Ohio. 


BLACK & DECKER 





Specialists in the Design and Application of 


FRACTIONAL HORSEPOWER MOTORS 


3 






ELECTRICAL MANUFACTURING 





































--- CUTTING THE NOISE 


YOUR MOTORS WILL MAKE! 


With a Delicate Microphone In A Sound-Proof 
Room He Tests Every Fafnir Ball Bearing 
Destined For Use In Electric Motors f | 


Highly trained technicians you have never seen are working 
to slash your motor rejections. Their job is to make sure 
that Fafnir Bearings meet a definite standard for both noise 
and vibration. Not just random “‘samples’’, but every Fafnir 
Ball Bearing destined for use in electric motors must pass 
these rigid electronic tests — or be unhesitatingly rejected. : 
From the very beginning, these bearings are made under | 
closer supervision by selected operators. Balls are chosen | 
with greatest care; races are given special polishing. Integral | 
parts of each bearing are carefully matched, and finished 
bearings are checked for uniformity and consistent torque — | 
important in eliminating vibration. Each is packed with 
just the right lubricant, quantity-controlled to the fraction of | 
a gram. Extra cleanliness precautions are taken throughout. 
Thus the electric motor manufacturer who standardizes on 
Fafnirs is protected not only against bearing noise, but 
against other noises that result from it — the resonance of 
neighboring parts, for example. 
Fafnirs for electric motors are available in a complete 
range for every requirement — standard, sealed, shielded or 
in combination of seals and shields. Write for complete data 


on the bearings that are proved quiet. The Fafnir Bearing 






Company, New Britain, Connecticut. 


FAFNIR 22 Zease 


THE BALANCED LINE..MOST COMPLETE IN AMERICA 
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atrength | 


plus 


Showmanship 


In a Shipping Sinn It Means-- 
“\MORE FOR YOUR MONEY” 


A shipping box with the strength to protect its contents against 
all normal transportation hazards saves money in many ways. 
It reduces costly complaints. Holds customers who might 
otherwise be lost. Prevents markdowns and loss selling of 
damaged merchandise. 

The shipping box that has showmanship, helps make 
money—for manufacturer, for retailer. By advertising and 
displaying the product, it helps make sales—quickly, profit- 
ably. Get both strength and showmanship in your shipping 
box, and you get “more for your money.” Let a skilled H & D 


Packaging Engineer show you how. Write us for information. 


“Close-ups of Success- 
ful Shipping Boxes” is 
a portfolio of case his- 
tories from H&D files. 
Filled with new ideas 
and proved merchan- 
dising plans ... Write. 


fy D AUTHORITY 
Better See & ON PACKAGING 


HINDE & DAUCH ® Executive Offices, 4007 Decatur St.,. SANDUSKY,OHIO 


Factories in Principal Cities @ Canadian Address: Toronto, Ontario 


ELECTRICAL MANUFACTURING 
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The doors of-The American Seki tae 
largest producer of copper and copper alloys, 
are ever open to those seeking helpful technical 
or engineering cooperation. In its never-ending 
quest for the most suitable and economical 
metals for specific applications, our Research 
Department has produced and tested hun- 


dreds of special copper-base alloys, many of ¢ 


which are now in common use for special types 
of service. + In addition, this Company pro- 
duces a wide range of Copper, Brass, Bronze 
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The Widest Reage of Copper Alloys 
from a single source of supply 


WIRE AND RODS—To suit every requirement. 
Wire from .002” to rods for general fabrication 
and engineering purposes up to 314” diameter. 
Free cutting copper, brass, bronze, nickel silver 
and Everdur rods in long mill lengths; in round, 
square, hexagon, octagon, and other shapes. 


THE AMERICAN BRASS 


SHEETS AND PLATES—In copper and a broad 
range of commercial copper alloys, hot rolled or 
cold rolled; in various tempers; available in thick- 
nesses of .003” and heavier. Hot rolled sheets in 
widths up to 132”, oe on the alloy and 
gauge requirements. 
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SEAMLESS PIPE AND TUBES—Manufactured by the 


cast shell, Mannesmann, and the “extruded, rolled and 
drawn” processes. Round tubes in sizes from .020” 0.D. to 
26” O.D. in various wall thicknesses. Square, hexagon, octa- 
gon and irregular shaped tubes in a variety of sizes and alloys. 


METAL FINISHING—Special finishing equipment is em- 


ployed and every effort is made to. sup ly Anaconda Copper, | 
Brass, Bronze, Nickel Silver and Spec al Alloys that exactly 


meet your particular fabrica ing | é 2 


tion, temper, gauge, size, 


Pa 


ANACONDA METALS 


COPPER—Arsenical, Deoxidized, Elec- 


trolytic, Leaded, Silver Bearing. 


BRASS—From ‘2 and 1” Yellow Brass 
to “85-15°° Red Brass, Leaded, Naval, 


Forging, Brazing, and Special Brasses. 


BRON ZE—Commercial, Manganese, 
Phosphor, Cadmium, Silicon, Architec- 
tural, Bushing, Forging, Leaded, Hard- 
ware, and Special Bronzes. 


NICKEL SILVER—From 5% to 30% 
nickel content; leaded, from 10% to 18% 
nickel content. 


SPECIAL ALLOYS 
Admiralty Alloy Cupro Nickel 


Ambrac* Everdur* 
Ambraloy Muntz Metal 
A vialite* Super Nickel 
Benedict Nickel Tempaloy* 


Beryllium Copper Tobin Bronze* 


SPECIAL PRODUCTS 


Brass Pipe + Brazing Solder + Bus Bars, 
Tubes and Shapes + “Electro-Sheet” 
Copper * Condenser and Heater Tubes + 
Copper Tubes and Fittings + Everdur 
and Copper Electrical Conduit + Eyelets, 
Grommets, etc. * Flexible Metal Hose + 
Roofing Copper + Tobin Bronze and 
Tempaloy Shafting + Welding Rods. 


Technical publications on these products are 
available without cost. Write also fr Anaconda 
Publication B-28, a comprehensive booklet on 
Anaconda Copper and Copper Alloys. 


*Trade Marks Registered in U, S. Patent Office. 





PRESSED PAR Iie 


to a Finished Produet 


To manufacturers whose products include parts of complicated, 
irregular design, Anaconda Hot Pressed Parts and Anaconda 
Pressure Die Castings offer marked advantages: Both products 
are consistently accurate in dimension and are available in a range 
of alloys that machine and thread freely. Consequently, they can 
be finished at higher speeds than sand castings, reducing scrap to a 
minimum and greatly increasing tool life. Characteristic of both 
these products is a smooth, fine-texture finish, a uniform grain 
structure, and the greatest possible freedom from internal defects. 
Write for Publication B-9. * Anaconda Special Shapes in long 
mill lengths eliminate the need of expensive milling and other 
machining operations. Shapes such as pinions, cams, and irregular 
sections of practically all descriptions are produced by either cold 
drawing or extruding, depending on the alloy. The finished form is 
commercially constant in cross section and possesses a higher ten- 
sile strength and denser grain structure than sand castings. They 
are available in copper, brass, bronze and some nickel silver and 
phosphor bronze alloys in rod form suitable for use in screw ma- 


chines, turret lathes and in other types of equipment. 


General Offices: Waterbury, Connecticut * Subsidiary pe i ‘ a a Mining Company 


MANUFACTURING PLANTS—Ansonia, Conn. * Buffalo, N. Y. * Detroit, Mich. * aapitine Wis. * Torrington, Conn 
Waterbury, Comm 
OFFICES AND AGENCIES—Atanta, Ga. * Boston, Mass. * Buffalo, N. Y. « ( 
Denver, Colo. * Detroit, Mich. « Houston, Texas * Kenosha, Wis. ¢ Los. Reeds 
Newark, N. J. * New York, N. Y. * Philadelphia, Pa. + Pittsburgh, Pa. * Provi 
San Francisco, Calif. * Seattle, Wash. + Syracuse, N. Y. * Wai 


WAREHOUSES: Chicago, Ill. « Cleveland, Ohio + Milwaukee, Wek . 





@The pictures show panel boards for 
mounting instruments—black at the 
top and brown and white marble 
pattern at the bottom as used by the 
Leonard Valve Company of Provi- 


dence, R. I. 
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YOUR STAR 
SALESMAN 


Your interests are well served, in your heating- 
appliance department, by your star salesman, 
Hoskins Chromel. Also, its sales “stay sold.” A 
Chromel-equipped appliance stays on the job, in 
the home, for many years—during which, its per- 
formance persuades your customer to return and 
buy more. She likely doesn’t know of Chromel, but 
she’s happily aware of the trouble-free service, 
that you know is due to the Hoskins Chromel ele- 
ment. All this means profit to you, in customer 
a Oh 44 [ cr S good-will, and in the absence of service annoy- 


ance. ... It would make a long story to tell you 
why Chromel is so reliable. You're satisfied, we 
think, merely in knowing that it is reliable—just as 


the device makers know it. They know it to be 
SRS ile Ua tae 


consistently so. Hence, it seems we need not coax 


you to specify that your devices be equipped with 
W F oi a Chromel. You just naturally vote for your star sales- 
man ... Hoskins Manufacturing Co., Detroit, Mich. 
USED IN MILLIONS OF APPLIANCES . 
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FIRST AID FOR ELECTRIC MOTORS 


““‘WHAT HE NEEDS 
iS A SET OF 
BUNTING BEARINGS” 


JUST PHONE THE BUNTING 

WHOLESALER 
ee . 
~~ 





























@ Any make of motor using sleeve type bearings—any size 
from 1/50 hp to 100 hp—can be serviced instantly with 
genuine sand cast Bunting Bronze Electric Motor Bearings 
obtainable from stock. 


These Bunting Bearings are made to the exact design 
specified by the motor manufacturer. All grooves, oil holes 
and other details of the original are provided. Ask your elec- 
trical wholesaler. Write for catalog. 


Completely finished bearings for production and mainten- 
ance of industrial machinery are also available from stock in 
hundreds of sizes, as are Tubular and Solid Bearing Bronze 
Bars. Your wholesaler can supply you... The Bunting Brass & 
Bronze Company, Toledo, Ohio. Warehouses in All Principal 
Cities. 














Made To Blueprint 


Our Product Engineering department 
offers free of cost a consulting technical 
service of immense value when bearing 
specifications are being drawn. Let us 
quote on your special requirements. 


PAA ml 


BRONZE BUSHINGS BEARINGS 
PRECISION BRONZE BARS , BABBITT METALS 
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No matter what type of equipment you are de- 
signing...whether large or small...regardless of 
Type RP the torque, speed or current requirements, you 
can choose a motor from the Wagner line that is 













Type RA 











Squirrel-Cage correctly engineered for the job. The twelve mo- Single-Phase 
oyster tors shown here are merely representative of the BE ee oi 
‘/sto 400 hp Wagner line. Each motor has special electrical Induction 
Polyphase or mechanical characteristics that make it the vrn RE w 


ideal motor for certain applications. 


1. Type RP—Available in 7 electrical types: Normal-Torque, 
Normal-Starting-Current; Normal-Torque, Low-Starting- 
Current; Low-Torque, Low-Starting-Current; High-Torque, 


























Type CP Low-Starting-Current; High-Torque, Normal-Starting-Cur- T RG 
Te Tacs) l-Cage rent; High-Torque Punch-Press; High-Torque Elevator; yA eh 
Totally-Enclosed, High-Torque Crane and Hoist. Single-Phase 
Fan-Cooled 2. Type CP—Available in the same 7 electrical types as the Repulsion-Induction 
WAR yon RP. Totally-enclosed for protection against dust, fumes and 

; id moisture. Double-frame construction. Fan mounted between etm» 
to ae ET outer frame and dust-proof inner frame cools the motor. 


3. Type HP—Explosion-Proof motors have been approved 
by the Underwriters’ Laboratories for Class 1, Group D 
hazardous locations where gasoline, petroleum, naphtha, alco- 
hols, acetone, lacquer solvent vapors and natural gas are 




























a7 oll manufactured, used or handled. TY 1: 
eal eSt eect 4. Type RS—For constant or adjustable varying speeds on Split-Phase 
Aaa elevators, cranes, hoists, crushers, triplex pumps. Start heavy 

ties a loads smoothly without objectionable line disturbances. General Purpose 
Polyphase Smooth starting and varying speeds are effected by the use PER MPT) 


of external resistors. 


5. Type RT—Developed to meet the demand for a motor 
with high starting-torque and very low starting-current. 
Ideal for large compressors. The very low starting-current 
permits across-the-line starting. 






















Type RS 6. Type RN—For power-factor correttion and constant Lp 
Wound Rotor speed at all loads. High starting-torque and high pull-in Single-Phase 
‘Slip-Ring torque. Capacitor-Start, 
1 to 250 hp 7. Type RA—Brush-lifting motors having high starting- Induction-Run 

eae torque and low starting-current. The ideal motor for heavy : 1 
at duty application such as mechanical refrigeration, air-com- eto “/« hp 


pressors, pumps, stokers, etc. Sleeve or ball bearings; open, 

totally-enclosed and drip-proof; rigid, resilient and flange 

mounting. 

8. Type RG—Brush-ridihg motors with high starting-torque 

B71 a and normal starting-current. These motors have smooth IB ot a 
Special Compressor starting characteristics. Thats] (seimalert= 




















iets 9. Type RB—Extremely quiet in operation and particularl;; Shaded-Pole 
aOR enon Th adapted for oil-burners, unit-heaters, fans, blowers, and “Se ee oie 


hundreds of other home, office and factory appliances. Sleeve 
Polyphase or ball bearings; open, drip-proof or totally-enclosed; rigid, aso to '/30 hp 
resilient and flange mounting. 

10. Type RK—Suitable for driving refrigerators, household 
air-conditioners, stokers, oil-burners and other similar types 


of equipment. Drip-proof or totally-enclosed endplates; 
Type RN rigid or resilient mounting. 


Fynn-Weichsel 11. Type M—Induction motor of simple construction. : A i — Fae 
Ideal for fan and blower drives in which the fans are mounted OTT Ta Bat a) fa 










Type RD he ) 


a 











directly on the motor shaft. Totally-enclosed and open type; Compound Wound —| ; i 
7'/2 to 200 hp rigid or resilient mounting. a it fo Ne 
Polyphase 12. Type RD—For direct current service. Built in two oe P eu 


types; appliance type up to 1!4 hp; industrial type, 2 and 
3 hp. 


Send for these Gree Motor ) ) @F 2Metins mv-077,179 & 182 Today | 
} 


Wagner Electric @rporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. t | 


| 
| 
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Obtain One For Comparison and Test 


.»»An Important Thought 
For the Buyer of Motors 


No armchair tennis player ever enjoyed the 
thrill of driving a hard shot to his opponent's 
deep baseline. To get that thrill, it’s neces- 
sary to play the game. 

And yet, you may have been ‘sitting in 
an armchair” the last time you bought 
motors. Honestly now, have you ever actu- 
ally tested a Leland motor... in your own 
shops... on your own products? You really 
should for Leland motors, when they are 
given first hand consideration, are specified 
more often than any other make. 

Leland motors are so quiet and depend- 
able that 996/10% never require factory 
service. And their attractive square frame 
design adds extra eye appeal. 

So why not send for your Leland motor 
today? There is no obligation and there is 
a good chance that you will discover a 
“natural” for motor driven products. The 
Leland Electric Co., Dayton, Ohio. 





Representatives in Principal Territories 
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COMPLETE STOCKS — PEAK PRODUCTION — DELIVERIES ON TIME! 


With the latest precision machinery, modern 
production methods, long service workers 
supervised by a skilled engineering staff, and 
every scientific laboratory facility, the spacious 
Continental Screw Company plant of over 3 
acres floor space is amply equipped to econom- 
ically produce quality fastenings, and render 
the accelerated service required to meet pres- 
ent day demands. 

Within our own plant we have a fully 
equipped steel processing mill which enables 
us to complete the important first stage of 


fabrication independent of all outside sources. 
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The HOLTITE line comprises a wide range 
of time-tested, precision-made fastening units. 
It has been our privilege to assist thousands 
of manufacturers in the design and production 
of Special parts and fastenings precisely suited 
to their individual needs. Send samples or speci- 


fications of your requirements for quotations. 


Specify HOLTITE products on your next 
order — check their strength, accuracy, uni- 
formity and ease of application — you'll find 
them the most economical fastenings for 


smooth, uninterrupted production. 
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New Bedford.Mass...Warehouses at Detroit & Chattanooga 
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HIAWATHA DID IT TOO! 


HE INDIANS did their best to seal the seams and 
thin spots of their birch bark yachts with spruce gum, 
but today’s canoes are covered with impregnated coat- 


ed canvas that is absolutely waterproof and fairly high 
in wear resistance. 


We had an impregnating problem too, when we start- 
ed to develop the Rockbestos method of applying as- 
bestos to wire in a dense seamless sheath. Something 
was needed to bind the cobweb-like asbestos fibers to- 
gether; but it had to be heat and flame resistant, or 
heat, flame and moisture resistant, depending upon the 
application for which the wire was made. It wasn’t easy. 
One compound would have ample heat resistance but 
would burn like a torch. Another was high in moisture 
resistance but practically worthless against heat and 
flame. And still others were flameproof but completely 
lacking in resistance to heat or moisture, or both. 


The proper compounding of impregnants was a tough 
nut to crack but we kept at it, learned something with 
each new batch, licked problems one by one, and finally 
went out looking for more. As a result we now have 
thirty-three basic impregnating compounds, made in one 


hundred and fifty-eight variations ...for heat, flame 
and moisture resisting lead wire for electric ranges, or 
the high temperature smokeless type such as is used 
in a waffle iron . . . for motor lead and apparatus cable 
which must be resistant to heat, flame, oil, grease, 
corrosive fumes and moisture ... for switchboard wires 
which are fireproof and heatproof . . for rheostat wire, 
motion picture apparatus cable, fixture wire, power 


cable . . . and more than one hundred other standard 
constructions. 


This abbreviated history of compounds covers but one 
phase of the research and accomplishment that has made 
Rockbestos recognized as headquarters for wires for 
severe service. New processing methods and compounds 
are constantly being developed to make present wires 
better and new wires possible. Our Bulletin No. 64 de- 
scribes two types, ““Hi-Temp” and “Moistemp’’, used 
in the manufacture of Electric Range and Appliance Lead 
Wires. Send for it, and for our No. 10-E Bulletin if you 
are interested in equipment wires and cables. 
Rockbestos Products Corporation, 754 Nicoll Street, 
New Haven, Conn. 


Also refer to the Electrical Contracting and Electrical World Buyer’s Reference Editions 
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A typical construction—Table L, Rockbestos 600 volt Motor Lead and Apparatus Cable—One of 118 different heat resisting wires and cables. 


Manufactured in Canada by PHILLIPS ELECTRICAL WORKS, LIMITED 


Distributed in Canada by CANADIAN TELEPHONES & SUPPLIES, LIMITED, 


284 King Street West, Toronto 


BRANCHES: Montreal - Brockville - Winnipeg - Regina - Vancouver 


Printed in U.S. A. 
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If you want to know what make 
of motor control is preferred by 
the leading machine tool man- 
ufacturers, check the starters on 
the new machines that come into 
your plant. You'll find the familiar 
A-B nameplate on a surprisingly 
large number of them. There must 
be a reason for this preference! 
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Solve those tough control problems with 
CUSTOM-BUILT solenoid control panels 


If you have a control problem involving, 
perhaps, complicated automatic sequence 
operations, consult your Allen - Bradley 
representative. Since the time Allen-Bradley 
pioneered the solenoid starter, they have 
been recognized as leaders in the design 
of special control panels. You will find Allen- 
Bradley's experience helpful in solving your 
toughest control problems. Write for data. iv ae 

sav 
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Allen-Bradley Company > ae 


1309 S. First St., Milwaukee, Wis. ra 7 -— 
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Reduced-voltage auto- 
matic resistance control 
panel for starting motors 
on network systems. 


Special solenoid control 
panel, with disconnect 
switch, Bulletin 709 start- 
ers, Bulletin 702 contac- 
tors,time delayrelay,and 
step-down transformer. 
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Special panel 
for automati- 
cally controlling 
drilling and bor- 
ing operations 
on automobile 
engine blocks. * 


Special automatic six-motor control panel for a 
drilling and tapping machine. This compact panel is 


Special three-motor control panel, consisting of Bulle- designed for mounting at the base of the machine. 


tin 709 solenoid starters, Bulletin 700 solenoid re- 
lays, and a Bulletin 705 solenoid reversing switch. 





Cd 


Gat) :2:y laa 


VEN 
SSwwaun 








a 


| control 
sconnect 
9 start- 
 contac- 
slay, and 
sformer. 


What water means to the camel, lubricant 
means to a bearing—LIFE ITSELF. And, like the 
camel, the “CARTRIDGE” BALL BEARING carries 
within itself its own EXTRA RESERVE SUPPLY, 
ample for a long period. 


In the cross-section herewith, note how its 
DOUBLE-ROW WIDTH GIVES THE “CARTRIDGE” 
BEARING DOUBLE THE GREASE CAPACITY of 
a single-row type. Note also how the in-built metal 
seals confine the grease WITHIN THE BEARING 
ITSELF, providing abundant lubrication to the 
raceways and rotating elements at all times. 


The “CARTRIDGE” BALL BEARING is equipped 
with close-fitting, wearless metal shields which, 
with recessed inner ring construction and two or 


more grease grooves, form a truly effective laby- 
rinth through which THE GREASE CANNOT PASS 
AND DIRT CANNOT ENTER. 


Adopt the “CARTRIDGE” BALL BEARING— 
as your insurance against neglected lubrication, 
and dirt and grease contamination. It is handled 
as an integrally sealed unit, unencumbered by 
any supplementary closure parts. It provides 
easier and quicker assembly and disassembly. 
It stays clean before mounting, during assembly, 
or when removed, and has convenient regreasing 
and inspection features. Without additional clo- 
sures, the “CARTRIDGE” BEARING seal is highly 
effective regardless of the position of the motor 
or the unit. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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Steel is essentially a peace- 
time industry—and America’s 
normal appetite for steel is great. 

This is fortunate for all of us. 


It permits steel producers to carry on 
year after year and to find employment 
for hundreds of thousands of men. 


It makes management extend itself to 
remain competitive—to improve its produc- 





tion facilities—to better the quality of its old 
products—through research, to devise new 
products—in order to win in the battle for 
markets that goes on apace in all industry. 





Republic has done exactly that and—in 
the emergency now facing America—is in 
a position to supply more and better steel 
—the first line of any nation’s defense. 

Republic has invested millions of dollars 
in plants, in equipment, in research and 
in the training of men. Republic has ex- 
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FIRST LINE OF NATIONAL DEFENSE 


panded its ore supplies—enlarged its blast 
furnaces — increased open hearth and 
electric furnace capacity—built new mills 
and added new finishing equipment. But 
more, Republic has built an organization 
of men who know steel. 


And now, seeing but dimly through the 
haze that clouds all business prophecy, 
but realizing our own deep responsibility, 
Republic, vital to peacetime prosperity, 
pledges its every effort to help keep 
America the way we know it and love it 
—to keep America safe for Americans— 
through steel, first line of national defense. 
Republic Steel Corporation, Cleveland, O. 


CHAIRMAN OF THE BOARD 


PRESIDENT 
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MOTORS THAT ADD 





"EAR APPEAL" “@ y 


TO APPLIANCES Ware 


“Eye appeal” helps sell appliances, but “ear appeal” 
helps keep them sold. Where quietness of operation 
is a factor, Westinghouse small motors can give you 
valuable help. In this Type FJ Capacitor motor, “‘no- 
bump” bearings, resilient mountings, and diamond- 
boring of bearings all contribute to lifelong quiet 
operation. In addition, high-starting and pull-up 
torque, with low-starting current, make it an ideal, 
economical drive for many domestic applica- 
tions. Few wearing parts mean longer life and less 
maintenance. 

What Westinghouse is doing in making motors 
to meet problems like these, it has also done to meet 
many others. Why not investigate? Mail the coupon 
for newest literature just issued on Westinghouse 


small motors. 


Westinghouse ¢'") 
Small Motors 






These Westinghouse motor features 
give lifelong quiet drives 














“NO-BUMP” BEARINGS 
STOP END-THRUST NOISE 


This feature of Westing- 
house motors cushions 
end-thrust and absorbs 
noise and shock. Motors 
are made permanently 
free from end-thrust 
noise. 


RESILIENT RING 
CUSHIONS VIBRATIONS 


Resilient mounting, avail- 
able with most Westing- 
house small motors, re- 
duces vibrations and pre- 
vents them from being 
transmitted to the mount- 
ing base. 


OVERSIZE SHAFT 
ASSURES STEADINESS 


Shafts are oversize be- 
tween bearings, prevent- 
ing whipping action. 
Skewed slots make rotor 
quiet-running. 


i 
NICHROME: 


An ever-widening circle of heating 
appliances depends upon this long- 
life heating element material for the 


highest quality performance in service. 


ONLY DRIVER-HARRIS 
MAKES NICHROME 


= 


_____—_—— 


DRIVER-HARRIS CO. = HARRISON, N.J. 
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Looking at Bolt Lightness through the 













... it is not difficult to “see” the difference between maintained 
pressure on the threads and a mere temporary biting hold 


Practical experience has proved to de- 
Nut is tightened by setting up pressure = signers, assemblers and users of bolted 
equipment that thread pressure. . . nothing 
else... keeps a nut tight! Any device that 
“bites in” to prevent backward turning of: 
the nut reduces pressure on the threads in- 


on the threads. 


stead of maintaining it! ...A KANTLINK 
Helical Spring Washer is the device of 
proven effectiveness that maintains pres- 
sure on the threads over a sufficient range. 


KalimK Spring Washer Manufacturers 
WRIGLEY BUILDING * CHICAGO 


The KANTLINK Helical Spring Washer 
compensates for the initial causes of 
looseness. 





The KANTLINK Helical Spring Washer 
maintains adequate thread pressure over 
a long range. 
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G-E RANGE SWITCHES OFFER 
AN INFINITE VARIETY 


Inexpensive ...dependable... rugged, user-approved 
action... adaptable to many control requirements. 
Those features—important to the sale and per- 


formance of your range—are built into this sturdy 
G-E Switch. 


Surface unit control can be obtained for three 
heats, five heats, seven heats or any combination 
of circuits possible with 3 line leads and 6 load 
terminals. Special circuit oven control and timer 
selector switches are available. Switches mount on 
2 5/16-inch centers minimum. Installation is con- 
venient; wiring is easy. Attractively styled dial 
type handles—black or colored plastic—harmo- 
nize with the design of your range. 


GENERAL The dependability of G-E Range Switches has 
been well established on tests and in actual serv- 
ice. They are listed by Underwriters’ Laboratories 

and Electrical Testing Laboratories. 
ELEC F RIC To answer your range control requirements — 
for help in selecting correct G-E Accessory Equip- 
ment — write to Section Q-0168, Appliance and 


Merchandise Department, General Electric Co., | 
Bridgeport, Connecticut. bes 
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Small-Travel Switches for accurate machine _ insulation from which to choose, where and 
controls. Whether of the mechanical or how will the alert engineer match product 
mercury-pool type the small travel switch needs and specifications? 

has a most significant place in today’s im- 


proved products. In October. The Annual ELECTRICAL 


MANUFACTURING Product Design Num- 
If It Is High Torque Motors You Want. ber, reporting upon the results of the Sixth 
Recent progress in the skillfully-engineered Annual ELECTRICAL MANUFACTUR- | 
offerings of various motor makers greatly {NG Product Design Contest. (August 12 is 
simplify the gaining of motors with improved the deadline for contest entries) and emphe- 
starting characteristics under load. sizing in feature articles significant execu- 
tive, engineer, designer and collaborative 
viewpoints in product development. 


CHICAGO 
2484 Estes Avenue 
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i G. H. Duffield 
i 119 Washington St., Newton, Mass. 


CLEVELAND 
John Jay Milligan 
16701 Fernway Rd. 
Shaker Heights, Cleveland, O. 


NEW YORK 
— J. Perrottet 
32 Madison Ave. 


Which Magnet Wire? With many types of 
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— RESULTED IN THE USE OF 79 IN 


Miniature trains are built for youngsters—and 
American youngsters are tough customers. 
Their scaled-to-size toys must not only resist 
abuse, but they must be authentic reproduc- 
tions of the parent models. This demand for 
realism is one of the many reasons for the 
constantly increasing use of ZINC Alloy Die 
Castings in the toy industry. 


When 5 ZINC Alloy Die Castings were util- 
ized in the construction of a toy locomotive 
produced in 1929, it was in the nature of an 
experiment. But the 79 die castings in the 
1940 Hudson type locomotive and tender — 
produced by the same manufacturer — are 
far from an experiment. This selection of 
material is based on 11 years of experience, 
during which ZINC Alloy Die Castings offered 
the maximum in detail and strength— at a 
minimum production cost. 


PROVIDE REALISM 
IN MINIATURES 


Do these qualities suggest possible improve- 
ments in your products through the use of 
ZINC Alloy Die Castings? If you are not thor- 
oughly informed on the physical and eco- 
nomic advantages offered with this metal and 
production method, we suggest that you con- 
sult a commercial die caster—or write to The 
New Jersey Zinc Company, 160 Front Street, 
New York City. 


This advertisement is the eighth of a series. Copies of those 
preceding gladly mailed on request. 








The Research was done, the Alloys were developed, and most Die Castings cre made with | 


99.99+% 


| HORSE HEAD SPECIAL (unitorm auatity ) ZINC 
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Many types of float and pressure actuated 
switches are available to the engineer de- 
signer who seeks to incorporate within his 
electrically-energized product a simple, yet 
effective, means for holding liquid levels 
and pressures at predetermined values 
Combining functional simplicity with effi- 
cient operation, these switches, in numerous 
variations, are offered for every complete 
product requirement. 


ESIGNED to control the operation of motor 

driven pumps, through the rise and fall of liquid 

levels, many float switches find use on open tanks, 
sumps, deep wells, boiler feeds, etc. Some types are 
used to handle motor currents directly, while others are 
suitable for control circuits only and are used in con- 
junction with magnetic starters. Rod-operated switches 
are usually employed where the switch may be mounted 
close to the liquid surface and where small variations in 
level are required. Chain-operated switches may be 
used for any desired variation in level above 5 in., de- 
pending on the length of chain employed. Switches 
used for tank operation are adjusted to close at low 
level and open at high level, while sump switches close 
at high level and open at low level. 

For applications requiring variable pumping rates 
where several motors are to be started and stopped, or 
their speed controlled, depending upon the level of 
liquid in a sump or tank, multi-contact float switches are 
employed. In sequence control applications, for ex- 
ample, these switches are used to cut in pumps one after 
the other and to cut them out in the reverse order, or all 
together. In program control applications, they are 
used to combine constant or two-speed pumps of va- 
rious capacities in groups or combinations which will 
increase or decrease the flow in the smallest possible 
steps to meet discharge requirements. 


FOR SAFETY AND PRESSURE CONTROLS 


WITCHES designed with integral float chambers 

find many applications as high and low water cut- 
offs and low-water alarms on oil burners, stokers, elec- 
trically heated boilers and similar products. They are 
also used in refrigeration applications to handle freon, 
methyl chloride, ammonia and similar fluids. On 
flooded type evaporators, for example, the combination 
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To Electrically Control 
Fluid Levels and Pressures 











FURNISHED in non-rusting aluminum case, of gasketed 

splash-proof construction, this single-pole float 
switch (A) is well suited for use in damp atmospheres 
over tanks or sumps. Providing positive control of 
liquid levels on any tank application up to 25 lb. 
pressure, this magnetically operated switch (B) allows 
an adjustable differential in liquid level control rang- 
ing from 34 to 36 in. Two-pole float switch (C) rated 
at 114 hp. ac., and 1 hp. dc. has double-break silver 
contacts actuated by a quick make and break mechan- 
ism which assures positive operation no matter how 

slowly the liquid level changes. 


of a float switch and a magnetic valve, operated directly 
by changes in liquid level offers the solution to many 
liquid level control problems. The float switch com- 
bination may be used as a low pressure float valve to 
accurately maintain the refrigerant level in an evapora- 
tor, as a high pressure float valve to keep the receiver 
drained of liquid, or as a low-level alarm. 

Diaphragm and bellows-operated switches, designed 
to open or close contacts on changes of pressure or 
vacuum, find application on pumps, compressors, am- 
monia refrigeration systems, etc. They are also used 
to control liquid levels in distant tanks on systems where 
the change in pressure at the pump is a true reflection 
of the change in liquid level at the tank. 

Float switches designed to maintain a predetermined 
water level in open tanks and sumps are built in a va- 
riety of types and ratings. Snap-action contacts are 
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[DESIGNED to handle 

10 pump circuits, 
multi-contact float switch 
(A) utilizes split, 
moulded resin cams, 
adjustable for any trip- 
ping position. Total 
travel of cam shaft can 
be adjusted from zero 
to 340 deg. in 10 deg. 
steps. Multi-contact 
switch (B), arranged for 
6 circuits, employs quick 
make and break mercury 
switches. Depth indi- 
cator has cast-aluminum 
disc and non-breakable 
window. On control 
unit (C), for systems 
which require combina- 
tions of single and 
multiple speed pumps, 
each mercury switch 
operates a separate 

relay. 


B C 































generally provided as the change in liquid level may be 
slow, and without quick make and break, the contacts 
may sometimes hang in an intermediate position where 
the circuit is just at the point of being opened or closed. 
A slight change in liquid level will then cause arc- 
ing. Also, the contacts will be subject to rapid opening 
and closing when at this point, thus causing the pump 
motor to be started and stopped too often. 

One type of float switch, built in a single-pole design 
for pilot circuit applications, is rated at 6 amp., 550 volts 
ac., and at 0.34 amp., 230 volts, dc. The contact mech- 
anism utilizes a “grasshopper” spring to insure quick 
make and break operation, and is mounted in a cast- 
iron, weather-proof enclosure. This switch is inter- 
changeable for tank or sump applications and may be 
either chain or rod operated. Where a chain is used, 
the operating range is adjusted by changing the loca- 
tion of stops on the chain. With rod operation, the 


switch is assembled with the float held rigidly on the 
rod, and the adjustment is made by changing the posi- 
tion of stops at the top of the rod. 

Where the force available for operating a switch is 
small, as with an enclosed tank, where the operating 
shaft passes through a stuffing box in the side of the 
tank, a second type of single-pole float switch is avail- 
able which requires a force of only 114 Ib. applied at 
the end of the operating lever. This switch is suitable 
for pilot circuit control applications up to 600 volts, 
and can also handle ac., single phase motors up to 12 
hp., at 550 volts. It employs quick make and break 
contacts which are mounted in a splash-proof enclosure 
arranged for conduit wiring. For use in damp at- 
mospheres over tanks or sumps where switches are 
likely to receive little or no attention, a third type 
of single-pole float switch is furnished with an aluminum 
case of gasketed, splash-proof construction, and with 


CHARACTERISTICS OF LIQUID LEVEL CONTROL SWITCHES 


Type of 
Contacts 


Snap-action, 


Type of No. of 
Switch Poles 


Voltage 
Operation Range 


Electrical Characteristics 


H. P. Range 


AC. Do. Applications 



















a EE 


1-4 silver or 


1-20 


Multi-Contact 3.49 
Float 


Induction 
Relay 


mercury 
Snap-action, 
mercury 
Snap-action, 
silver 
Snap-action, 
mercury 


Snap-action, 
silver 
Snap-action, 
silver 
Double-break 
holding 


circuit 


Chain or 
rod 


Rod or 


steel tape 


Rod or 
chain 


Steel tape 


Chain 


Rod 


Conductive 
liquid and 
electrodes 


110-550 4-7% 


AC. or DC. 


110-440 
AC. 


230 DC 
550 AC. 


110-550 
AC. 


600 AC. 


125-550 DC. 
200-600 AC. 


290-550 AC. 


4-1 


Pump motor control for sumps, 
wells, tanks, etc. 


For use in damp atmospheres on 
tanks or sumps. 


For pilot circuits only, controlling 
motor driven pumps. 


Sequence, program and remote 
control of pumps. 

Pilot circuit control for pump 
motors in sewage disposal plants, 
pumping stations, etc. 

For alternate operation of two 
pump motors. 

Deep well pumps, brine pumps, 
acid pumps, condensate return 
pumps, etc. 
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RING 


a corrosion-proof ceramic float. 














For shallow tank ap- 


plications, the float is rod-operated, while for deep 


tanks it is suspended by a stainless steel tape which 
runs over a sheave wheel and is attached to a counter- 
weight. The switch mechanism utilizes snap-action 
mercury switches which have a capacity of 10 amp. at 
110 to 440 volts. 

\ magnetically operated float switch, designed to pro- 
vide positive control of liquid levels on any tank applica- 
tion up to 25 lb. pressure, has an adjustable differential 
in liquid level control ranging from 34 to 36 in. This 
differential is accomplished by varying the distance be- 
tween two adjustable stops on the float rod. The float 
ball, being loose on the rod, travels up and down be- 
tween these two limitations. When the liquid reaches 
a desired high level, the float ball engages the upper 





A IGH-PRESSURE float switch for refrigerants (A) B 

magnetically couples float movement to mercury 
switch relay with no mechanical connection between 
float assembly and relay. Magnetic float switch (B), 
designed for ammonia or carbon dioxide, ‘makes’ the 
electric circuit when the liquid level drops, and 
“breaks the circuit when the level rises. Liquid 
differential between ‘make’ and ‘‘break’’ is 5/8 in. 


stop and lifts the float rod assembly up into the control 
head where it operates a single-pole mercury switch to 
stop the liquid flow. A permanent magnet clutch ar- 
rangement holds the float rod assembly at that position 
until the liquid level in the tank reaches the low point, 
the float ball falling with the liquid. On reaching the 
lower stop on the rod, the weight of the float ball pulls 
the rod assembly down thereby activating the switch 
action to restart liquid flow. 


TO START AND STOP PUMPS IN SEQUENCE 


NE MULTI-CONTACT float switch consists of 
a number of metal-clad mercury switches operated 
by means of cams mounted on a shaft driven through 
suitable gearing by a sheave wheel, which is attached 
to the float by a phosphor-bronze cable. On the op- 
posite end of the cam shaft is another sheave to which 
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LOAT switch, 
designed to 
alternate the op- 
erationgof two 
pump motors, is 
rated at 20 amp., 
9920 ~voits, 10 
amp., 600 volts, 
for across-the 
line service 





a counter-weight is attached. As the float rises and 
falls, the cam shaft rotates, the counter-weight keeping 
the float cable under tension at all times. The gearing 
is arranged so that the cam shaft rotates approximately 
300 deg. regardless of the total float movement. Each 
cam can be adjusted to any movement of the float inde- 
pendent of the other control circuits. “‘Hunting’’ or 
rapid starting and stopping is prevented by an ad- 
justable differential provided in the cam arrangement. 
This switch is furnished with from 2 to 8 circuits and 
is suitable for pilot control applications on 110 to 440 
volts ac., 115 to 230 volts de. 

\nother design of multi-contact float switch employ- 
ing cam-actuated mercury switches is available with 
from one to 20 circuits. All non-wearing parts are of cast 
aluminum while the moving parts are constructed of 
stainless or cadmium plated steel. The float is of 
moulded ceramic and is suspended by a stainless steel 
tape attached to a cast-aluminum hanger. The counter- 
weight travel depends on the float travel, the ratio being 
approximately one to 3. A lost-motion clutch provides 
a draw-down below the cutting-in point for all pumps 
except the first, which is independently adjustable, and 
also prevents the pumps from cutting in or out due to 
liquid surge or small changes in level. This switch is 
also furnished with a pedestal mounting enclosing mul- 
tiple-circuit, solenoid type relays for control systems 
which require combinations of single and multiple speed 
pumps. One cam disc and mercury switch are provided 
for each operating level and each mercury switch con- 


(COMBINED pressure and low water control switch 

has a snap accion mechanism actuated by a Bourdon 

tube responsive to steam pressure, and also by a float 

responsive to water level. Available for pressures up 
to 300 lb. 
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FOR floatless control of 
conducting liquids, relay 
(A), containing a holding 
circuit, is used with two 
electrodes where a varia- 
tion in level is to be con- 
trolled. When the liquid 
rises to the upper electrode 
(B), contacts close to pro- 
vide a holding circuit until 
the liquid leaves the lower 
electrode 


A 


trols a separate relay. As the level in the pump rises, 
the switches close one after the other, and as each relay 
pulls in, closing the control circuits for its level, the 
preceding relay drops out. In receding levels the re- 
verse action takes place. 

In applications employing two pumping units, where 
it is desired to operate first one pump and then the 
other, an alternator float switch may be employed. One 
switch of this type is furnished with cam-actuated, silver 
contacts, and is rated at 20 amp., 220 volts, or 10 amp., 
600 volts, for across-the-line operation. When the float 
rod moves the switch lever from the low to the middle 
position, the first motor is connected to the line. This 
motor remains in operation until the lever has moved 
to the bottom again. The next time the lever is moved 
up, the second motor is cut in and stays in operation 
until the lever reaches bottom. This alternation con- 
tinues. When on either cycle, after the lever has 
moved up to the middle position and a motor has cut 
in, should the lever continue to rise, both motors are 
connected to the line and remain in operation until the 
lever reaches bottom once more. Should either motor 
fail, the lever moves up beyond the normal position 
at which point the other motor picks up and stays on 
until the lever reaches bottom. 

Float switches combining a relay and float chamber 
within a single assembly are employed on shell and 
tube coolers, surface coolers, direct expansion ice cream 
freezers and many similar refrigeration applications. 
They also find use as sump pump controls, high and 
low liquid level alarms, low water controls, ete. In 
one design, the float chamber, which consists of a 















welded steel shell with threaded pipe connections, 
houses a ball float on which is mounted a magnetic 
plunger. The plunger extends into an enclosing tube 
which is welded to the top of the float chamber and 
leads into the relay case. The relay consists of a per- 
manent magnet and a mercury switch which is mounted 
on, and controlled by, a lever-type magnetic armature. 
When the float chamber is empty the float ball rests on 
the bottom. The plunger is then below the permanent 
magnet in the relay, and the magnet pulls the lever 
armature into an upright position. This causes the 
mercury switch to close, completing the electric circuit 
to the device which is operated. 

As the liquid level rises in the float chamber, the float 
ball moves the plunger into the magnetic field of the 
permanent magnet. When the plunger rises beyond a 
certain point, it interrupts the magnetic field and re- 
leases the lever armature which is then pulled into a 
tilted position by a spring. This action tilts the mer- 
cury switch and breaks the electrical circuit of the de- 
vice being operated. If the liquid level falls below the 
desired position, the operation of the float switch again 
completes the electric circuit. In the more usual re- 
frigeration applications, the closing of the switch com- 
pletes the electric circuit to a magnetic stop valve in 
the liquid supply line, opening it, and permitting liquid 
refrigerant to flow-into the evaporator. When applied 
as a low liquid level alarm, the switch is wired in series 
with an alarm or light, the electric circuit being made 
when the liquid falls below the desired level. If applied 
as a high level alarm, a reversed mercury switch is used 


(Continued on p. 80) 


CHARACTERISTICS OF PRESSURE ACTUATED SWITCHES 






Electrical Characteristics Max Sites 
Type of No. of Voltage H. P. Range | Pressure) Vacuum Applications 
Switch Poles Contacts ‘Operation Range AC. | DC. | -lbs. -in. 
1-2 Snap-action, | Pressure 110-550 44-5 | 4-2 10- 9-98 Water pumps, vacuum pumps, 
silver or vacuum! AC. or DC. 5,000 etc. 
3-4 Snap-action, | Pressure |110-550 AC. 95-300 Single and two pump control of 
Diaphragm mercury 


1-2 Snap-action, | Pressure 110-550 AC. 
silver or vacuum 115-250 DC. 


Bourdon 1 Snap-action | Pressure 600 
Tube Or vacuum 
Combination | 1-2 Mercury Pressure 110-220 
Float and _| AC. or DC. 
Pressure 1 Mercury Pressure 110-440 AC. 


250 DC. 





1-3 14-1 | 75-270 20 


and float. Se 
¥-1%-%) 400- Handles refrigerants in flooded 
1,500 type evaporators, etc. 












levels in distant tanks. 
For all types of refrigerants. 


Controls motors driving pumps, 
| compressors, etc. Has a 
standard pressure gauge. 


10,000 30 


Pressure and low water cut-off 


6-1 ly 300 for boilers. Has Bourdon Tube 
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Automatic Production Controls 


For Planer And Matcher 


While simplicity of design and ease in setting- 
up and operation are features of this new 
wood-working product design, extraordinary 
flexibility of performance is available, too. For 
example, a feeding range of 50-450 ft. a 
minute. Special motors and complete absence 
of machine circuit joints are part of the elec- 


trical story of this unusual accomplishment 


ONTINUOUS manufacture of wood products 

of constant cross-section may include anything 

from a pencil shaper to a machine capable of 
planing 24 x 24 in. timbers. While a vast number of 
specialized types are produced, certain machines have 
been evolved which cover a large section of the field. 
Such a machine is the planer and matcher recently in- 
troduced by the S. A. Woods Machine Company and 
known as the 412M. This will perform planing and 
matching operations on lumber varying in size from 1 
x 3 in. to 8 x 15 in. and at feed from 75 to 450 ft. per 
min. Other machines of the same type will increase 
the capacity to 30 in. wide. 

All of these manufacturing processes consist of re- 
moving wood by means of a rotary cylinder having 
multiple knives arranged on their periphery. While 
these rotating cylinders or heads may be driven by belts, 
the speed and power requirements together with the 
necessity of using quarter-turn belts for the vertical 
heads makes this machine an ideal example of the value 
of directly applied motors. The problems and _ their 
solutions incident to this motorizing are peculiar per- 
haps to woodworking machinery but are of general 
interest to all who face the same conditions. 

The 412M performs the function of feeding and guid- 
ing lumber past a number of rotating heads. The feed 
works, consisting of a system of rather heavy rolls, must 
have sufficient power to overcome any friction of the 
lumber in the guides, and the reaction of the cutting 
heads. 

The rotating heads on this machine are from 4 to 6 
in number, two of which cut the sides of the lumber 
and run on a vertical axis. Their location on the same 
vertical cross-section of the bed and the necessity of 
bringing them closely together when planing narrow 
lumber, eliminates the use of standard motors. The 
power required for these heads varies between 20 and 50 
hp.; it must be applied to a vertical spindle and the 
motor must be small in diameter and short enough in 
length to go below the lumber level and above the floor. 
In addition, the ventilation or enclosure must be suit- 
able for operation in an atmosphere which may be very 


AUGUST 1940 


dusty. The diameter limitation was met by using a 
“slabbed off’ design and developing a 20 hp. motor 
which has a dimension to one side of 444 1n. and with 
an overall length of 17 in. The ventilation is by means 
of a large diameter suction fan which gives good velocity 
and large volume, sufficient to rate the motor contin- 
uously at 40 deg. C. rise. When the power increases, 
the lamination diameter increases and at 30 hp. the 
minimum radius is 5% in. at 50 hp. only 7 in. For- 
tunately, the increased power requirements are usually 
due to increased feed rates which in turn require heads 
with a correspondingly larger number of cutters in 
order to retain the same finish on the wood. This in- 
creases the head diameter so that larger diameter mo- 
tors will still allow the planing of narrow lumber. The 
volume limitations encountered may be seen from the 
view of the belt driven spindles which were replaced by 
motors. The purely mechanical considerations of lubri- 
cation and bearing mounting on these motors was not 
complicated by excessive temperatures, due to their 
efficient cooling system. 

The motors driving the horizontal heads are in each 
case overhung from the bearings and since no two 
horizontal heads are at the same location along the bed 
of the machine, diameter is of less importance here than 
on the vertical heads. These motors operating in a 
cleaner atmosphere, are self ventilated and only guarded 
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against the entrance of large chips. In each case the 
ratings are obtained with a 40 deg. C rise and a high 
pull out torque. 

The power required may be as much as 75 hp. on a 
single head although the average of the first two heads 
is 50 hp. and 25 hp. The mechanics of this applica- 
tion must be sound since any vibration arising from 
these motors is immediately reflected on the surface of 
the wood. Consequently, large diameter shafts and a 
high degree of dynamic balance are necessary. 

The two horizontal heads at the feed-out end of the 
machine, are in general, used for secondary operations 
on lumber. Under certain conditions the power re- 
quired may be rather large and the use of slabbed-off 
designs becomes necessary in order to keep the heads 
at their correct spacing. A maximum of 40 hp. may 
be used in this design and still keep within guarantees. 

The feed rolls are inter connected by 
gears and roller chains, but the initial 
drive is by belt from a standard high 
torque normal starting current squirrel 
cage induction motor which may be 


Here six motors with a rated 129% hp. 
are fully co-ordinated for performance. 


capable of expansion while at the same time, it main- 
tains a normal feeding pressure. It also means a re- 
lease for the feed when an over-size piece of lumber 
is presented. This is done by manually shifting the 
feed belt so that the heads will not stick or jamb and 
be injured. The control must be provided at both 
ends of the machine, not alone because of its size but 
because of the natural position of the machine tender. 
It must also provide for the stopping of the entire ma- 
chine under overloads which would throw off belts on 
the belt driven type. 

A control panel mounting these switching devices is 
enclosed in a separate cabinet because its size makes its 
location on the machine impossible. Two groups of 
push buttons are provided at the natural position of 
the machine tender and the motor and control circuits 
are brought to junction boxes at points which make 
them accessible to the installing electrician. Motor pro- 
tection is inherent with the magnetic starters by means 
of inverse time limit overload relays. For motors under 
40 hp. these are across-the-line starters and for 40 hp. 
and larger, starters are used which limit the inrush 
current. Suitable interlocking guards against any load 
being placed upon a motor using a current limiting 
starter until such time as the starter is in the * 
position.” 


‘running 


NTERLOCKING of the various starters, designed 

to cover the machine operator’s duties on a_ belt 
driven machine, gives the following automatic func- 
tions: When an oversized timber overloads the feeding 
system, the feed motor relays disconnect the feed motor 
while the balance of the motors continue to run. The 
machine may then be returned to production in a min- 
imum of time by clearing the obstruction and re-start- 
ing the feed motor. If the overload appears on one of 
the motors driving a head, the action of it’s overload 


a Sethe BEARING OF A le) FEEDING DEVICE 


\ 





reversed to back lumber away from the 
cutting heads. 

When a total of 6 heads and a feed 
motor are applied to one machine, a 
scheme of control must be used which 
not only gives adequate protection to 
the motors but also automatically per- 
forms the functions of a machine tend- 
er whose machine is belt driven. Me- 
chanically this means a feed system 





WO push button control sta- 
tions cover the operations of 
this new Woods planer-matcher. 
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relays first disconnects the feed motor which usually, 
by stopping the feeding of the lumber, relieves the 
overloaded condition. In which case, the head motor 
continues to run, and the removal of the offending 
piece will allow the machine to be again placed in pro- 
duction by the starting of the feed. Should the high 
current on the head motor be due to other causes, a 
time delay relay will disconnect it and all the other head 
motors from the line in approximately 5 seconds, after 
the feed has been disconnected. This delay gives pro- 
tection to the heads, since the slowing down and stop- 
ping of the feed allows the heads to cut themselves 
clear of any lumber which might jamb into them had 
the head motors been immediately disconnected. Con- 
trol circuit fuses and a main disconnect switch are 
provided for the protection of the machine and the 
convenience of the operator. 

The application of motors to this machine has meant, 
first, the preparation of 3600 rpm. motors of high pull 
out torque and liberal thermal capacity since the cal- 
culation of the loads to be carried is impossible. Con- 
versly, electrical characteristics allowing efficient oper- 
ation under varying loads had to be considered and a 


LAST CALL 


The Sixth Annual ELECTRICAL MANUFAC- 
TURING Product Design Contest closes August 12. 
All manuscripts must bear a post mark of not later 
than midnight of that date. 


It will help the Jury of Award and speed the 
determination of winning entries if you will submit 
your manuscript, complete with all illustrations, as 
soon as possible. No need to wait for the 19th. 
Just as soon as your entry has been completed 
send it, addressed for Sixth Annual Product De- 
sign Contest, to ELECTRICAL MANUFACTURING, 
932 Madison Ave., New York, N. Y. 
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TYPICAL panel arrangements of such Woods ma- 

chines. A—Front view showing disconnect 
switch, relays, fuses, starters for seven motors (here 
1-60 hp., 3-40 hp., 1-30 hp., 1-20 hp. and 1-25 hp. 
440 volts, 3 phase, 60 cycle). B—Rear view of a 
corresponding (not identical panel) showing bus bar 
and telephone type of formed wiring construction 

regularly specified. 


compromise effected so that the penalty for running 
small size lumber was not excessive. Since this ma- 
chine is designed for a production line there could be 
no compromise in the manufacture of the motors. With 
this very much in mind, full tape insulation, heavy slot 
insulation, and full impregnation of the windings was 
assured. The squirrel cage rotors are of the cast alum- 
inum type and are indestructable. Wherever neces- 
sary, large auxiliary fans supply ample ventilation so 
that continuous ratings are obtained. 

The use of standard motor designs has not been 
subordinated to the primary function of the machine, 
and when necessary, special frames are used. These, 
however, are not alone designed for this model of ma- 
chine but find application in other models so that they 
may well be classified as non-standard and not as 
special motors. 

The control equipment consists of an assembly of 
standard starters allowing of easy replacement and fol- 
lowing the general trend in machine tool control. The 
wiring on the machine is completely enclosed to con- 
form with standard requirements. 

It is notable that there are no joints of any kind, 
whether soldered, brazed or welded, in the electrical 
circuits of Woods motors. Each coil of the stators, 
consisting of a number of turns of high grade cotton 
enameled wire, is completely covered with double layer 
insulating tape. The complete winding is first impreg- 
nated with insulating varnish and then baked. 

All of these factors, selections of the motors, their 
mechanical application, selection of the control scheme, 
and the electrical wiring were first studied in a single 
problem and later broken down into units. This ap- 
proach has resulted in a solution in which each part 
bears its correct relation to the whole and the result 
is far more satisfactory than a re-design of a belt driven 
model. 
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“OUR methods enabling direct 
interior illumination of dials. 
A—Lights inside the bezel 
direct illumination upon the 
dial face. B—The bulb may 
extend through the dial, illum- 
inating from both sides. C 
Lamp behind a diffusing panel 
throws soft, general effect 
over entire visible area. D— 
Etched figures upon a glass 
dial are emphasized under 
edge-lighting. 


iohting The D 


KCAUSE satisfactory performance of the product 

into which an indicating or recording device has 

been integrated is more likely than not related to 
the use made by the operator of such indications or 
readings, the dials are desirably visible under all operat- 
ing conditions.* Thus lighting of these built in elements, 
particularly of the dials themselves, becomes important. 
No one, for example, would accept an automobile in 
which the instrument panel was not illuminated yet 
even more important dials are sometimes neglected. 
Why offer an un-illuminated instrument on any other 
kind of machine or device ? 

Many of the shop and office devices are not primarily 
intended for night work but all may have to operate 
at night, and even under day-light conditions they may 
not receive sufficient illumination to provide accurate 
readability. Desirable practice, therefore indicates that 
nearly all types of instruments and indicators should 
be self-illuminating and the slight added expense of 
making them so will sooner or later be offset by the 
avoidance of oversights and neglects which may occur 
when they are not provided with such illumination. 
Lighting, in fact, has changed important instrument 
design practices. Before the adoption of self-illumina- 
tion one of the principal attempts at securing easy read- 
ings depended upon the use of large instruments, up to 
8 or 10 in. diam. being quite common practice. Now 
with self-illuminated instruments the diameters may 
range from 3 to 4 in. while dials of as small as 2 in., 
with clearly marked scales, are entirely practical. Air 
craft instruments are now made in which the entire 
body is as small as 2¥% in. The space economy thus 
attained will, to a great extent, be favorably balanced 
against that obtained by the use of large instruments 
with a commenstirate saving in cost. 

\Imost every day new products are being placed on 
the market in which such self-illumination is a matter 


* See also “When Your Product Needs Dials or Indicators,” 
ELECTRICAL MANUFACTURING, June 1939, 


40 


DIFFUSER SILVERED EDGE OF DIAL 


—= 


rn 
mn 

















































al 
| 


ial Or Indicator 


Many of those meters, instruments, indicators 
and dials of important component parts of 
complete, electrically-energized products re- 
quire (or could benefit by having) built-in 
sources of self-illumination. There are numer- 
ous ways to secure such lighting and here is 
another first aid to the specifier review that 
shows what, when, how and why. 


of common practice. Already we have illuminated 
clocks, meters, radio dials, refrigerator controls, auto- 
mobile and airplane instruments so constructed. But 
there is still a vast field of devices and appliances in 
which such illumination is not found. A study of the 
lamps, holders, and other devices intended for this pur- 
pose furnishes convincing evidence that the use of self- 
illumination should be greatly extended. The accom- 
panying drawings and photographs show what has 
been accomplished in this line and may serve as sug- 
gestions for further application of the principles of 
dial and indicator illumination. 


SEVERAL METHODS AVAILABLE 


LLUMINATION of dials and instruments may be 
considered from two standpoints; that of exterior 
and of interior application. Exterior illumination 1s 
found when a light source is located outside of 
the instrument case or the instrument panel, and, 
while this method is satisfactory for certain ap- 
plications, interior illumination, in which the light 
source, or sources, are built into the instrument 
casing, or are contained within the complete panel 
in which a number of instruments are mounted, 1s now 
more generally employed. 

Exterior illumination consists of mounting a lamp 
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up 


in proximity to the instruments so arranged that its 
light will be concentrated on the face of the instru- 
ments, indicators or gages. When so used there are 
certain precautions which must be considered. The 
angle at which the light strikes the dials is of great 
importance since light shining on glass instrument cov- 
ers is reflected and, if the proper angle is not main- 
tained, the result will be a strong reflection from the 
glass to the eye of the observer which is not only an- 
noying but may obscure the dial reading. It should 
be remembered that the angle of reflection of light is 
equal to the angle of incidence, that is, the angle at 
which the light strikes the glass. The light source 
should therefore be placed in such relation to the dial 
that all reflected rays be cast upward or downward be- 
yond the location of the observer's eye when reading 
the instrument. 

A second point to be observed is that of shading the 
light so that it is not visible to the observer. A strong 
unshaded light on the front of the instrument board 
will cause the same confusion as will a strong reflec 
tion as referred to above. Small lamp holders are made 
with shielded covers which will confine the light from 
the lamp to a restricted area and they are provided 
with brass or chromium reflectors so that the rays are 
concentrated at the points where illumination is_re- 
quired. Such lights may be used with satisfaction for 
the night illumination of clocks, refrigerator indicators, 
etc., and are so connected through a push button switch 
that the clock will be lighted only when desired or, if 
installed in a refrigerator, the light is connected on the 
circuit by which the refrigerator light is operated so 
that it is illuminated only when the refrigerator door 
is opened. 

In the illustration of the automobile dash board it 
will be seen that the lights, which are capped and shaded 
on the sides, throw their light down onto the instru- 
ments at such an angle as to be reflected downward 
below the range of vision of the driver. This, of course, 
has applicabilities in other product designs. 


eee sega eee ULTIPLE instrument in- 
Be yh ctallations may be 
an en lighted by (A) a single 
lamp behind a reflecting 
‘en mT disk or (B) multiple lamps 

Fi ee, 


whose light is reflected 

from white areas inside the 

case to the dial face, 
indirectly. 
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Argon glow Gas S-14 195 


LAMPS FOR DIALS AND INDICATORS 


Type 
Type of Light ofLamp) Bulb | Volts Watts Purpose 





Grain .079 For insertion in 


ind inches pointer stems 
9% | 1.25 
Incandescent Mini- 13 6-8 94 For interior lighting 
ture 6.8 457 
Small 2-6 115- 6 For interior and ex- 
C.J 125 7 terior lighting 
A 115- | 2.5 For fluorescent light- 


ing 


T-414 Vj 
> a1 VO= | a For interior and ex- 
Neon glow [Gas ee 125 sp terior lighting 





AMPS for dial 
and instrument 
illumination may be 
of several kinds 
Incandescents (A) 
— : are of the miniature 

a ok Pe -6 : d 
MINIATURE CANDELABRA BASES an super-miniature 
oe forms while gaseous 
eet discharges types (B) 
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Under some circumstances a diffusing cap is sub- 
stituted for the metal shield, as illustrated in the case 
of the telephone dial light here shown. This arrange- 
ment provides a plastic base for the telephone stand 
and this is equipped with a pair of 7-watt clear lamps 
enclosed in diffusing caps which prevent glare but al- 
low sufficient light for clearly reading the dial and the 
directory and for making notes. A small hand switch 
is provided for turning on and off of the lights or they 
may be allowed to operate continuously as a night lamp 
of low illumination. 

Interior illumination methods depend upon the 
number of dials used, their location and the size of the 
panel or frame in which they are contained. For the 
illumination of a single round dial some method of di- 
rect lighting is most commonly employed. When space 
permits, one or more lights are placed inside of the 
cover glass bezel to allow the light to fall directly upon 
the dial face and at the same time screen the lamps from 
direct view. If the inner surface of the bezel is painted 
with flat white paint, the distribution and utilization 
of the light will be increased. 

When the cover glass is convex, a narrow band of 
reflecting metal is placed around its edge and the lamps 
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arranged directly beneath. This strip performs the 
double duty of reflecting the light onto the dial face 
and also shields the light from the observer. 

A variation of this method which is found in some 
radio and automobile instruments employs a single lamp 
placed below a diffusing panel at the lower edge of the 
bezel. The dial is thus illuminated by the diffused light 
directly from the lamp and that reflected from the bezel 
of the instrument. 


EDGEWISE LIGHTING IS NEWEST 


AST increasing in popularity is the method of direct 

lighting which is employed in connection with dials 
of glass having etched or printed figures on the sur- 
face. The dial is also silvered on its outer edge and 
one or more holes are drilled through its surface near 
the edge to permit the entrance of the lamps. Since 
the angles of reflection are great, the dial surfaces act 
almost as perfect mirrors and no light is appreciably 
visible except that reflected from the figures. Efficiency 
of illumination of the light may be increased by the 
use of a properly designed reflector behind the lamp, 
though this is optional. 

\ll of the above methods are employed for the light- 
ing of single dials which are enclosed in a round bezel. 
for illuminating panels upon which are mounted a 
number of instruments or gages, such as the automo- 
bile instrument board, the earlier method of using small 
metal top lamps has been generally superseded by the 
use of lamps placed under the rim of the frame in which 
the instruments are contained. Provision is made for 
easy removal and replacement of the lamps from the 
rear of the panel. 

A simple method of lighting several instruments or 
dials that are grouped together under a single bezel is 
by the use of a lamp which is mounted upon the face 
of the instrument plate but screened from the eyes of 
the observer by a shield with reflector back which dis- 
tributes the light over a fairly wide area of illumina- 
tion. Such a method may be used for lighting the dials 
of a watthour meter or for the several dials and gages 
that may be grouped together for any machine control, 
recording or indicating arrangment. 

Indirect illumination. rather than direct, is often 
conveniently used where the construction of the instru- 
ment case or panel will permit. For this method, the 


dimensions of the enclosing case must be sufficient to 








IRECT, out- 

side_illum- 
ination of a 
telephone set 
on a special 

base. 


leave a moderate amount of space between the dials 
and the casing, the inner walls and back of which are 
painted in a dead white. The lamps themselves are 
mounted behind the dial plate so that they are com- 
pletely hidden from observation. Light from the lamps 
reaches the dials through a series of multiple reflections 
resulting in a uniform shadowless illumination. This 
method may be applied for the lighting of a single dial 
or for a number of dials or instruments grouped on a 
central panel. 

Translucent illumination is applied to many types 
of instruments and gages, the dials of which are so 
arranged as to permit of direct lighting by placing the 
light behind the dial which is composed of some form 
of material that is semi-transparent. Early practice in 
the construction of switchboard instruments employed 
a scale sector of ground glass while the body of the 
instrument case covered the lamp and eliminated direct 
rays from observation. In present practice it has been 
found more desirable to use full scales of some form 
of translucent cellulose plastic through which the light 
shines with sufficient intensity to illuminate the scale 
but at the same time avoid objectionable glare. Trans- 
lucent dials are particularly suited for radios and sim- 
ilar devices in which the dials revolve under a fixed 
pointer or indicator. With such a construction the lamp 
is placed behind that section of the dial which is in 
proximity to the pointer so that a clear indication at 
this important point is always assured. This type of 
illumination is also favorably employed in those radios 
in which the indicating scale is in the form of a nar- 
row band which revolves under a mark or pointer. 
The light is then placed directly under the band at 
the location of the mark and, since the band may be 
of much larger diameter than the usual scale, wide 
spacing of the markings is possible. The density of 
the plastic used for these scales and dials is sufficient 


NSTRUMENT board (A) illuminated by enclosed, 
edge lighting, showing lamp holder removed for 
source replacement. B—Edgewise-lighted clock face 


of methyl methacrylate plastic. 


ELECTRICAL MANUFACTURING 





Out- 
lum- 


set 
Zcial 


dials 
| are 

are 
SOM - 
unps 
tions 
This 

dial 


Oona 


ypes 
ee 
x the 
form 
ce in 
oved 
t the 
lirect 
been 
form 
light 
scale 
rans- 
sim- 
fixed 
lamp 
is in 
mn at 
pe of 
adios 
nar- 
inter. 
id at 
iv be 
wide 
Cy ot 
iclent 





to eliminate clear view of the lamp and prevent glare 
but at the same time to permit clear reading of the 
scale at the desired point. The introduction of color 
into the translucent material of which the dials are 
composed results in a pleasing and effective appearance 
and will emphasize related indications. 

On some airplane indicators and gages, where a near- 
ly absolute blackout is often necessary, the dials them 
selves are practically un-illuminated but the spindles 
are each provided with a small lamp of the grain of 
wheat type, described later, which is so shaded by the 
spindle as to concentrate its rays upon the figures or 
pointer to provide sufficient illumination for scale read- 
ing. Even this small light can be dimmed, brightened 
or entirely shut off at will. 

\ somewhat similar arrangement is also used on a 
speedometer for some automobiles in which a trans- 
lucent needle transmits the light from the spindle lamp 
along its length and hghts up a colored spot at its end. 
Sufficient light is given off from this spot to permit 
clear reading of the figures beneath while the trans- 
lucent needle shows at a glance the relative speed with- 
out the need of actually reading the figures. 

Luminous dials for devices requiring a small degree 
of night lighting have the figures and pointers, or some- 
times the face, coated with luminous compounds having 
a small portion of radium salts which glow in the dark 
but their active life, which depends upon the amount 
of radium salts contained in the compound, is of com- 
paratively short duration if salts in sufficient quantity 
for strong illumination are used. Dim illumination re- 
quiring but a limited amount of salts will give a much 
extended life period. The most general application of 
this type of illumination is for the lighting of clock 
dials which has proven both practical and _ satisfactory 
but for instruments and gages some of the types of 
lighting by incandescent lamps are more feasible and 
generally more satisfactory. 

Fluorescent illumination of dials has been devel- 
oped for use where practically no outside light can be 
allowed. This consists of the use of dials, markings 
or pointers which have been given a coating of fluor- 
escent lacquer or paint as well as by the use of dials 


OME miscellaneous indicating and_ illuminating 
facilities. AA—Shaded lamp for instrument lighting. 
B—Jewel pilot light for screw, rivet or eyelet panel 
mounting. Jewel is of translucent thermo-setting 
plastic. C—Pilot light assembly for limited-space 
applications. D—Compact, through the panel indi- 


cator lamp. 
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of fluorescent paper. The parts thus treated will glow 
only when activated by ultraviolet radiation which may 
be obtained by the use of a small, 24%-watt argon glow 
lamp closely mounted. 

This special treatment renders instruments particu- 
larly desirable for use in cockpits of airplanes where the 
elimination of visible light is most desirable. For larger 
instruments, or the illumination of panels having a num- 
ber of more or less scattering instruments, a stronger 
source of ultraviolet light, such as the mercury-vapor 
lamp, is employed. This lamp is equipped with a filter 
screen to eliminate all visible light radiation. 


> 


FLUORESCENTS HERE, TOO 


Lr of fluorescent tube lamps for instrument 
illumination holds considerable promise for the 
future as they give a softly glowing light of various 
colors and their tubular shape adapts them for mount- 
ing in troughs surrounding the instrument panels. Un- 
fortunately the sizes in which they are now manufac- 
tured renders them impractical for use on small in- 
struments and panels. 

Lamps for internal instrument illumination must be 
of limited size due to the restricted space available with- 
in the cases for their installation as built-in elements. 
Most commonly employed for such instrument illumi- 
nation are the miniature lamps which are made for use 
on 2% and 6-8 volt circuits. These lamps have what 
is standardized as the T-1-34 bulb which means that 
they are approximately 2 in. diam. and have an over- 
all length of 1*16 in. The designations as applied to 
lamps are adopted by practically all of the manufactur- 
ers of lamps and does not signify the product of any 
particular maker. 

In each instance the letter designation denotes the 
shape of the bulb and the figures the approximate out- 
side diameter in eighths of an inch. Since the miniature 
lamps operate only on low voltages, the use of a volt- 
age reducer, either resistor or transformer, is essential 
but these may readily be obtained in dimensions suf- 
ficiently small to permit of built-in construction. They 
also operate on the current supplied by storage bat- 


Perry 


’ 
has bad dod ee 






oe 


ee 


IS YOUR CONTEST ENTRY IN? 


The Sixth Annual ELECTRICAL MANUFAC- 
TURING Product Design Contest closes August 12 
A\|| manuscripts must bear a post mark of not later 


than midnight of that date or be otherwise de- 
livered before 5 P. M. 


It will help the Jury of Award and speed the 
determination of winning entries if you will submit 
your manuscript, complete with all illustrations; as 
soon as possible. No need to wait for the 12th 
Just as soon as your entry has been completed 
send it, addressed for Sixth Annual Product De- 
sign Contest, to ELECTRICAL MANUFACTURING 


932 Madison Ave., New York, N. Y 





teries which may be of the lamp voltage or, if the bat- 
tery voltage is higher than the lamp rating it may be 
reduced by suitable resistor. The most common ap- 
plication of battery voltage is of course met with in 
automobile and airplane instrument lighting. 

For use directly on the 115-125-volt lighting cir- 


s 


cuits, the S-6 of 6-watts capacity and the C-7 of 7- 
watts capacity are the most practical sizes for instru- 
ment illumination. The lamps have outside diameters 
of 34 and % in., respectively. 

Miniature lamps are equipped with miniature screw 
or miniature bayonet bases while the S-6 and C-7 lamps 
have candelabra bases. In color the miniature lamps 
may be either white or brown while the S-6 is furnished 
only in the clear bulb and the C-7 in either clear or 
white glass. 
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dials are avail- 
able in many sizes 
(A) and in some =( 
unusual forms (B). = y 
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The grain of wheat lamp is the smallest at present 
available for instrument illumination having a diameter 
of only about %q4 in. yet producing an illumination of 
0.35 lumen. This lamp is particularly applicable for 
insertion in pointer spindles on airplane instruments 
and speedometers as previously described. It can be 
operated on the current of a single dry cell. 

The fluorescent argon glow lamp has a 2'%-watt ca- 
pacity and is contained in a clear bulb and provided 
with a medium screw base. This lamp, unlike the in- 
candescent, has no filament but its illumination is radi- 
ated from a metallic dise through a mixture of argon 
and other gases. When in operation on alternating 
current, both halves of the disc forming the electrodes 
glow but on direct current the glowing is from the nega- 
tive electrode only. This does not however decrease 
the ultraviolet output of the lamp as it is designed for 
operation with equal effectiveness on either type of 
current on the commercial 115-125 volt service. The 
2'-watt argon glow lamp is similar in appearance, and 
of the same dimensions, as the 2-watt neon glow lamp 
described below. 

The neon glow lamp, like the argon glow, has no 
filament but its radiation of light takes place between 
metal electrodes through a neon gas agency. The types 
of lamps most suitable for instrument illumination are 
those of 4, %, 1 and 2 watts capacity. While resist- 
ance is needed for operation on commercial current of 
115-125 volts, such resistance is incorporated in the 
lamp base so that no attention need be paid to this 
point by the user. The orange-red color of the light 
of neon lamps is particularly pleasing to the eye and 
makes their use increasingly popular for applications 
to radio and other dials when sufficient space is avail- 
able for their installation. 


HOLDERS IN MANY STYLES 


4 MLDERS for miniature and small lamps are metal 
sockets similar to those of the larger lamps but of 
dimensions to accommodate the smaller bases. They are 
most usually of the screw type but many of the lamps 
can also be obtained with bayonet sockets where the 
ability of quick removal by a single turn makes this 
construction desirable. 

‘or the support of the sockets angle brackets with 
adjustments are used or, in some cases, the attachment 
of the wire to the socket lugs furnishes sufficient sup- 
port for the lamps. Other holders carry the lamps in 
a metal ring provided with spring clips so that they may 
be pushed into receiving holes on the back of the panel. 
Others are held to the panel by spring cilps. 

Among those manufacturers active in the production 
of instrument lamps, lamp holders, dials, bezels, frames 
and other material entering into the make up of illu- 
minated dials and indicators, including those who col- 
laborated in the gathering of material for this discus- 
sion, are: Alden Products, Arrow-Hart & Hegeman 
Electric, Bryant Electric, Crowe Name Plate & Mfg., 
Dial Light Company of America, Drake Mfg., General 
Electric, Herzog Miniature Lamp Works, H. R. Kirk- 
land, Mica Insulator, Millen Mfg., Patton-MacGuyer, 
Scovill Mfg., Signal Indicator and Westinghouse Elec- 
tric & Mfg. 
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Noteworthy, among many interesting and stimulating impressions 
Ca- - ¢ 


led JUST WHAT THINGS 3” the editing of such a paper as ELecrricaL MANUFACTURING, 
1 is that frequency with which things of relatively minor importance 
idi- ARE IMPORTANT? = gain vastly greater moment and, conversely, the corresponding loss 
zon of value of topics which once dominated. 
ing Not long ago, while discussing some engineering-design prob- 
_ lems with the development engineer of a producer of heavy-duty 
i products, he said, “Tell me, why do you so often have lengthy 
for articles upon relatively minor topics? You editors are quite as 
of thorough and exhaustive in treating some of these lesser things as 
lhe you are in handling more basic ones.”” We had an answer but he 
and offered a better one when, a few days later, he phoned stating that 
— due to a change in policy by the management of his company an 
no entirely new addition to its line of products was contemplated and 
een where could he get information about such and such classes of 
pes components? They were all relatively minor elements but they 
_ became important to him as things of which he knew little indeed. 
‘ist- 
t of 
the Nothing allied with the remarkable advances in machine tool per- 
this AUTOMATIC MACHINES formance and production accuracy is quite so spectacular as this 
ight same shifting emphasis which makes the hitherto apparently-unim- 
and ARE GOOD EXAMPLES portant truly vital. For years development work and basic think- 
ad. ing behind machine tools was purely in the realm of mechanical 
engineering and kinematics and in terms of weight of metal which 
could be removed in a given time. Electrical elements were literal 
nuisances (or should one say inconveniences?) which offered little 
more than alternate methods of operation. 
etal It was only when the engineer-designer began to realize the true 
ai functional significance of relays, precision controls, timing devices, 
mps accurate limit switches, etc., etc., and what they offer in co-ordina- 
the tion within complete products that today’s miracles of automatic 
this production with minimum dependence upon the all-too-frequently- 
fallible human factor became realities. 
vith 
lent 
up- Design for appearance sometimes follows quite the same path. For 
S in APPEARANCE DESIGN ¢8"S one heard of the importance of functionalism, streamlining 
nay and simplicity in the progressive development of various types of 
nel. PARALLELS TOO: products. Decoration applied to the otherwise non-ornate was 
, decried as essentially the wrong approach. Yet, as in this issue of 
se ELECTRICAL MANUFACTURING, the unexpected happens again for 
i, engineer-designers of goods for public use found it necessary to 
col- definitely cultivate, by the styling of the product, a responsive con- 
cus- sumer mood that depends for its generation upon a certain show- 
man ishness or lack of restraint. There can be no doubt but that 
lig., the sponsoring engineer and designer were essentially right in 
9 their decision to follow the line of thought that they did, for the | 
io. product is proving overwhelmingly successful and has been made 
ad, so without any appreciable degree of encroachment upon the integ- 


rity of the thinking that lay behind its evolution. 
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HERE are numerous product applications of mo- 

tors where the driving unit must for a part of the 

time run in one direction and part of the time in 
the other. Motors for such applications are classed 
reversible, or reversing, motors and the direction of ro- 
tation may be changed at will during operation. A re- 
versal of rotation should not therefore be confused with 
a change of rotation which is mz ide as an inherent char- 
acteristic of a motor. Reversal is most generally ob- 
tained by manipulation of the motor control so as to 
cause the current supply to flow in one direction or the 
other, if direct current, or to shift the phase sequence 
if the current supply is alternating. Reversal is also 


Methods of Reversing 
Direct Current Motors 
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When Product Performance Call 


obtained in some types of single-phase motors by 
mechanical means which, by shifting the position of the 
brushes from one side of the neutral point to the other 
produces clockwise or counter-clockwise rotation as 
desired. The reversal of motors is therefore, with a 
few exceptions, a matter of control and it will therefore 
be so covered here with a brief consideration also of 
the methods of reversal by mechanical means. 


REVERSAL OF DIRECT-CURRENT MOTORS 


INCE rotation of a direct-current motor depends 
upon the relative direction of the current flowing 
through the armature and that flowing through the 
fields, reversal may be accomplished by changing the 


direction of the current in either one or the other of 


METHODS OF REVERSING MOTORS 


Series- Interchange armature or 
wound field connections 

DIRECT-CURRENT Shunt- Interchange armature or 
wound field connections 

Compound- | Interchange armature or 
wound field connections 


Three-phase | Interchange wires of one 
phase 
Two-phase, | Interchange leads one 
3-wire phase 
Two-phase, | Interchange leads to one 
4-wire winding 


Split-phase Interchange leads one 
of the windings 

Capacitor Interchange leads one 
of the windings 

Repulsion Shift position of brushes 

Repulsion- Shift position of brushes 

induction 

Universal Interchange armature or 
field connections 

Shaded-pole | Non-reversible 
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Single-phase 





these circuits. It cannot be done by reversing the main 
lines since this would produce a change in direction 

both armature and field and the motor would rotate 

the same direction as before. In referring to field- 
current reversal, the fields of the commutating poles 
with which practically all direct-current motors are now 
equipped, are not considered since these are energized 
by the armature current and do not effect the rota- 
tional direction of the motor. The accompanying dia- 
gram shows in outline how reversal of the three types 
of direct-current motors may be accomplished. In this 
diagram a manually operated double throw blade 
switch has been shown for simplicity although in prac- 
tice either a rotary or a magnetic switch is most often 
used for more easily performing the reversing func- 
tions. By whatever method the reversing switch is 
actuated the principle of reversal will be in effect the 
same as shown for the manual switches. 
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Connections for Reversing 
Polyphase Induction Motors 
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When field reversal is used in connection with com- 


pound-wound motors it is necessary that both the series 
and shunt fields be reversed. This should be carefully 
noted since with a reversal of the shunt field alone, the 


rotation of the motor will be changed but the motor 
will then have the characteristics of a differentially 
wound machine the speed of which will increase with 
the load instead of reducing as will be the case when 
both fields are excited in the same direction. 

Reversal of direct-current motors may be accom- 
plished by the use of manually or magnetically oper- 
ated controllers and the magnetic controllers may, in 
turn, be actuated by manually operated push buttons 
or by the automatic operation of a pilot control switch. 

While manual reversal may be made by a plain blade 
switch, as shown in the diagram, it 1s more usual to 
employ a reversing drum switch which is more con- 
venient to operate and also provides enclosing protec- 


For Reversing Motors 


RUM type revers- 
ing controls 
ofer mechanically 
rugged facilities. A 
This unit suitable 
for ac. or dc. serv- 
ice. B—Reversing 
and regulating con- 
troller for crane ard 
hoist service. C 
As used on storage 
battery trucks for 
forward and back 
operation. ‘ 
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tion for the current-handling contacts. Such a switch 
consists of a rotating drum carrying a number of seg- 
ments which are brought into contact with a series of 
contactors permanently connected in the lines and so 
arranged that a turn of the handle in one direction pro- 
duces clockwise rotation of the motor while a turn of 
the handle in the other direction produces counter- 
clockwise rotation. A neutral position of the handle 
disconnects all circuits and causes the motor to stop. 

When a drum type starting controller is employed 
for a reversing motor, contacts and segments similar 
to those of the reversing switch are incorporated into 
the starting drum so that the first movement of the 
handle establishes the proper line connections for the 
direction of rotation desired after which further move- 
ment of the handle accomplishes the starting in the 
regular manner. 

The magnetic reversitig switch is a combination of 
two reversely connected sets of contactors of the same 
nature as the contactors of an across-the-line starter for 
which it also serves when used in conjunction with 
motors which may be started by throwing directly 
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Primarily a requirement of certain important 


types of heavy duty, electrically-energized 
products but with implications for the improve- 
ment of performance of other goods too, 
reversible motors offer readily attained and 
highly eHective changes in direction of rotation 


across the line. When used in connection with re 
sistor starters, the reversing switch is placed in either 
the armature or field circuit between the starter and 
the motor so that one of the circuits may be reversed 
without reversing the other. Magnetic reversing 
switches may be operated by drum switches, which 
need only to have sufficient capacity for handling the 
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pilot circuits, or by push-button stations provided with 
“forward”, “stop”, “reverse” buttons. For the control 
of the motors for elevating machinery, such as hoists, 
cranes or vertically moving feed tables, the buttons are 
usually marked “hoist”, “stop” and “lower”. 

For the automatic actuation of magnetic reversing 
switches for the control of any machine which has a 
back and forth movement a pair of limit switches is 
employed.* These are so arranged that one of them 
is tripped at each end of the travel in either direction 
and, when so tripped, acts as a momentary contact 
push button to energize that section of the reversing 
control which governs the travel in the opposite direc- 
tion. Thus a continuous reciprocating movement is 
imparted to the table or other work-carrying element 
of the machine. Illustrative of such use of limit 
switches for continuous reversal are found in machine 
planers or processing machines where the product is 
placed on the receiving end of a table upon which it is 
carried forward while the work is being performed 


* See “When Travel of Machine Parts Must Offer Control 
Impulses”, ELECTRICAL MANUFACTURING, November 1939. 
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DUSH button operations may initiate the reversal. B 
A—Ffor a printing press drive. B—This mag- 
netic reversing controller operates from push 
button station impulses. 


upon it. At the completion of the work the table has 
reached the delivery end where the product is removed 
and the empty table returned to the receiving end for 
the reception of another piece. 

With the exception of small motors employing per- 
manent magnet fields, which are reversed by simply 
changing the line wires, all direct-current motors may 
be reversed by either armature or field control. The 
choice of method is governed largely by the size of 
motor and its type of winding. Thus, series-wound 
and compound-wound motors are usually reversed by 
armature control, since the reversing switch for either 
method must have sufficient capacity for breaking and 
making the full armature current, while with the shunt- 
wound motor it is necessary only that the switch shall 
have a capacity sufficient to carry the field current 
which is of small volume as compared that of the 
armature. 

In many types of motor applications, direct-current 
motors are employed in preference to alternating-cur- 
rent due to their more favorable starting and operating 
characteristics as well as the ease with which speed 
adjustment over a wide range may be obtained. For 
this reason much attention is given to the methods of 
reversal of rotation of direct-current motors although 
such reversal may at times involve greater complica- 
tions than the reversal of alternating-current motors of 
corresponding capacity. The range of application of 
direct-current reversible motors covers all types of ap- 
paratus for which alternate direction of rotation is 
required and ranges from the small fractional sizes to 
those of integral sizes which may run into ratings of 
several hundred horsepower. 

Machine Tools. Machine tools of many kinds re- 
quire reversal so that the work may be run back after 
each cut. Such service is of a more or less intermit- 
tently reversing nature. Since shunt-wound motors 
are generally employed on such tools, the reversal may 
be accomplished either armature or field current re- 
versal but the field reversing contactors, or reversing 
switch, will require a much less current-carrying capac- 
itv than that needed for reversal of the armature cur- 


48 





rent. Another feature of field reversal that is of con- 
siderable advantage in the drive of many classes of 
tools is the ability to secure reverse or return speeds 
which are higher than the forward or cutting speeds. 
This is accomplished by the use of different field rheo- 
stats in the forward and reverse field circuits. Thus, 
when the field rheostat has been set for the desired cut- 
ting speed, a rheostat for a much higher return speed 
is introduced into the reverse circuit since the resultant 
field weakening produced by each rheostat is entirely 
independent. 

While the reversal of machine tools is in most cases 
of an intermittent nature, the drive of the machine 
planer illustrates an application of continuous reversal 
as the direction of the drive is reversed continually at 
the completion of each forward and return stroke as 
long as the planer is in operation. Planer motors may 
be operated on a constant voltage by field reversal but 
the latest developments of this type of drive employ 
the variable-voltage system since it not only provides 
easy means of reversal but also allows for a much wider 
range of speed control.* 

Motors for planer drives operated on the variable- 
voltage system employ a separate generator for the 
supply of the motor current and reversal is accomplish- 
ed by control of the generator current supplied to the 
motor armature. The generator current, in turn, is 
reversed by field control since such a reversal causes 
the generator to supply motor current in first one and 
then in the other direction thus causing the motor 
armature to rotate alternately clockwise and counter- 
clockwise. The simplicity of this method of reversal 
makes it especially suited to any application of sufficient 
size to warrant the additional expense of the necessary 
motor-generator though the cost factor eliminates this 
method from smaller machine tool jobs. 

In planer applications the use of limit switches is 
depended upon to actuate the reversal. Thus, a pair 
of reversing limit switches are so arranged that when 
the end of the forward stroke is reached, contact with 
a lug on the planer platen energizes one side of the 
magnetic reversing switch and this causes the forward 
circuit to open and the return circuit to close thus 
effecting the travel of the planer bed and causing 
it to return to the starting point. At the op- 
posite end of the stroke the other limit switch re- 

(Continued on p. 88) 


*See “Adjustable Speed Motors Enter New Era”, E ec- 
TRICAL MANUFACTURING, May 1940. 


Variable voltage reversing planer drive. 
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@ Portable, shock-proof, Profex X-ray 


machine of the Professional Equipment Com- 


pany for general use by doctors and surgeons. 


@ Operates from regular convenience 
outlets. Develops the 80,000 volts 


standard in larger, immobile units. 


@ Easily transported in two small 
carrying cases. Weight but 64 lb. 


@ Finished in chip-proof baked 
enamel, of either white or blue-gray, 


with chromium trimmings. 


@ Collaborative engineering design by the 
staff of the manufacturer and C. E. Waltman 


and Associates, industrial designers. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 
make the most of technical progress. 
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Continental type styling and big slanted dial is 

employed in this eight tube radio. Stabilized auto- 

matic tuning, American and foreign reception, three 

band ecge lighted dial, built-in magic antenna, plug- 

in for phonograph or television attachment are some 
features. 





With application in textile, plastics, paint and many 

other fields, this color matcher consists of a luminous 

daylight lamp. The light source is produced by a 

cold-cathode tubing operated by sign type trans- 

formets. Unit is air cooled and insulated. Re- 

flector is white porcelain and outside is in neutral 
gray baked wrinkle finish. 
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For packaging fresh milk and other dairy products in fibreboard 
containers this machine forms, sterilizes, refrigerates, fills, seals and 
dates containers in one continuous, automatic operation. Powered 


by five motors and has inbuilt ele 


Ce 


ric panel complete with switches, 


relays and transformers. 





Consisting primarily of two hydraulic 
cylinders (one vertical and one _ hori- 
zontal) a hydraulic power unit and a feed 
and ejector mechanism (automatically 
operated and timed to function in proper 
sequence) this fully automatic com- 
pression molding machine although de- 
signed for molding thermosetting materi- 
als may also be used for molding thermo- 
plastic materials. An outstanding fea- 
ture is the arrangement for mounting 
dies so they move out of line while pieces 
are being ejected. 


Serving the type of work too heavy to 
set on a table this traveling column open- 
side machine features the adjustable ram 
type quill. The column has a 30 ft. 
travel, the head travels 12 ft. vertically 
and the quill has 72 in. horizontal adjust- 
ment. Automatic clamping, remote ad- 
justment of feeds and speeds and direc- 
tional clutch are other features. Twelve 
motors are completely and independently 


controlled by 14 push buttons. 
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Dual glue roller system, with 
accurate adhesive control, a pump 
and novel arrangement of driving 
gears in glue pan as well as special 
stainless steel pickers are some 
features incorporated in this 
electric label paster. 


Scientific Filter 


Watson-Stillman 





This is a multiple spindle machine tool where 
one station is given over to loading while 
each of the seven others may have a variety 
of oferations simultaneously with the load- 
ing operation. The functions having auto- 
matic control are those of the traverse motor. 
Manual control with interlock is necessary 
for tool setting. In addition an under press- 
—. ure oil switch serves to stop both main and 


,e fF | traverse motors. 
Bullard 
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Furnished in plain, universal and vertical 
units this milling machine has a working 
table surface of 82x18 in. The new arrange- 
ment of hydraulically actuating starting 
levers and the solid back column and massive 
knee have added to the performance and 
appearance of this machine. Unit has 24 
speeds in geometrical progression, 32 feeds 
and is driven by a multiple V-belt from a 
15 hp. motor. Appearance design of knee 
section by Designers for Industry. 
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Plastic material with chrome bands has been used in the 
appearance design of this electric piano, radio and 
phonograph unit. It has special amplifying circuits for 
wide range of performance. Radio-phonograph hook- 
up in bench. Appearance design by Robert D. Budlong. 


Westinghouse 
Elec. & Mf« 


Notably compact, and based upon an exceptionally 
efficient combustion principle, this small capacity, oil- 
fired winter air-conditioning unit has a steel combustion 
chamber, has been skillfully handled from the viewpoint 
of appearance and falls within a line of units whose 
capacities range between 80,000 and 285,000 Btu. 
Unit is 28 in. wide, 66 in. long and 56% in. high. 


Double enveloping worm gearing, capable of handling | 
6000 to 8000 hp. in a single reduction is available with 
this cone-drive worm and gear hobber. Gears up to 
90 in. diam., worms up to 20 in. diam. (with shanks up 
to 15 in.) may be handled. Maximum center distance 
is around 50 in., ratio 744 to 200 tol. At this center 
distance and 71% to 1 ratio handles roughly 7500 hp. 
at 1800 rpm. 


AUGUST 



























































Novel Applications 





New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of seu 
electrical manufacturing marks con- 
tinued advances in product progress. 


pment 


Troubles on telephone, telegraph, power or underground cable 
lines may be located with this device. The unit consists of an 
\plifying unit and exploring coil mounted on a molded plastic, 


anllaceainio senile } ' lo > x2 lon } > } 2 lan 
collapsible pole. This pole is in three lengths (each 3 ft. long 





1 } 1 1 | 1 
which make a 9 ft. pole when fastened together, eliminating 


1 1 
ce tu aftr > climbhin< 
necessity Of pole ClimbDing. 


he lamp 
vibration resisting) is set in flush 
with frame. The lens is protected 
from pitting by a glass coverplate. 
Electrical parts enclosed in an 
insulated chamber mounted on an 
adjustable cadmium plated 
bracket. 


eraDdie giass and 


Bover-( impbe l 


For the 


Harbors, lakes and rivers may be turned into 
seadromes by stringing these radio con- 
trolled lights out in landing lanes. Cold- 
cathode fluorescent lamps, operated by 
batteries. Radio receivers with whip 
antenna to receive “‘on’’ and “off” impulses 
from control points by shortwave. Sup- 
ported by inflated rubber floats. 


Westinghouse Elec. & Mfg. 


Accelerating the unloading of high moisture 
content or frozen coal and moist slack this 
device has suspended screws which break up 
solid volumes and make gravity flow or con- 
veyor handling easy. Several motors re- 
quired for full control of break-up screws and 
positioning suspension. All motors geared 
to slow speed through individual gear 
reducer units. 


Stephens-Adamson Mfg. 





Adjustments to automotive carburetor, governor and 
ignition system at definite engine speeds (and to show 
the efficiency of new parts) are possible with this 6-12 
volt rpm indicator, which is attached to any spark plug 
without clamping or removing wiring of either magneto 
or distributor ignition. 
sensitivity control, voltage control relay, 

illuminated meter, etc., etc. 


Features include 
arge indirectly 





viscosity of 
heavy, highly viscous fluids in production, as well as in 


measurement of “true absolute” 


This instrument is based upon a linear 
scale but can be calibrated in c.g.s. units of Poise. Very 
sensitive and covers a wide range of viscosities approxi- 
mately 1.0 to 30.0 Poise. 


the laboratory. 
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MAECHANICAL elements of the design are grouped 


on a single chassis of cast iron, rib-frame (A) con- 


struction. Note the generous provision for oversize 

motor and governor elements. £. C. Mueller and 

Robert Gabel examine the push-button selector mech- 
anism of a chassis (B) not yet installed. 





This Coin-Phonograph Design 


BY BROOKS STEVENS, 


INDUSTRIAL DESIGNER, 


AND JOHN GABEL, 


THE JOHN GABEL MFG. CO. 


OIN-OPERATED phonographs have, for many 
years past, been a product with a well-defined 
market, an acceptable level of performance and 

somewhat uninspired appearance. Styling, undertaken 
by the manufacturers themselves, was more often than 
not a matter of noting the appeal to operators of com- 
petitive models and then endeavoring to duplicate the 
appearance of the most popular machine except for dif- 
ferences in color schemes. There was a definite trend 
toward garishness and involved contours and _ grilles 
which manufacturers felt to be necessary to draw public 
attention and use. 

When the John Gabel Mfg. Co. decided to undertake 
something quite different in connection with the new 
Kuro phonograph they sought for the first time the 


“Difficult’’ is somewhat a word of under- 
statement when applied to the problems 
facing the engineer and the designer in the 
development of the Kuro machine. The 
market was well defined, perhaps too well 
defined, and the opportunities until actually 
realized upon were somewhat obscure 
The accomplishment, being based upon an 
unconventional approach, becomes one of 
particular interest. 
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eties Tradition 


services of an industrial designer who had never under- 
taken a phonograph cabinet product before and there- 
fore was anticipated to offer a fresh viewpoint. So far 
as appearance values were concerned, it was readily 
determinable that the greatest mark of similarity be- 
tween various models of competing, public-place phono- 
graphs was the fact that all cabinet designs were sym- 
metrical. The Brooks Stevens approach therefore 
worked around to a definitely unsymmetrical theme and 
essentially “good” lines architecturally. Brightly col- 
ored plastics and indirect lighting were used. 


NGINEERING-WISE a number of innovations 

were undertaken to afford a wide range of per- 
formance with full selectivity and minimum time delay 
together with a tone quality which really sets new stand- 
ards of performance in this competitive field. For 
example, one of the most interesting features of the 
Kuro is that the entire mechanism is encased in rubber 
which imparts a “floating” effect isolating any possible 
vibration and insulating the assembly mechanism from 
the cabinet itself. A keyboard type of selector is pro- 
vided and 30-watt amplifier circuit has been provided 
for adequate volume of sound reproduction. 

The Kuro accepts nickels, dimes or quarters provid- 
ing one, two or five record playings for a single deposit, 
returns slugs without initiating a playing impulse and 
offers a selection of 24 records in any desired sequence. 
Records are placed in a magazine through the side door. 
The chief purpose of this side door is to enable a 
service man to gain ready access to the cabinet for any 
minor repairs that may be required upon the mechanism. 
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URO as the customer sees it. Wood grilles, chrom- 
ium trim, plastic panels, plastic selector buttons. 
Here lacking only the effect of the lighting that is an 
essential part of this product design. 
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When the Kuro is placed in operation the record 
is passed through two rubber rollers which clean the 
disk while it is on its way to the turntable. After the 
record has been played an arm, controlled by a cam 
wheel, pushes the record from the table to the record 


magazine. This cam wheel is put into motion by an 
electric motor. The pick-up arm works on a swivel 


and is so constructed as to keep the electrical pick-up 
head constantly in the center of the record and record 
grooves. This prevents any scratching of the record 
as the stylus of the pick-up follows the spiral 
path upon the disk. 


groove 

By substituting a keyboard type of selector for a 
circular mechanized device of the push-button type there 
was provided better vision to facilitate easier record 
selection. The keyboard selector is operated by a chain- 
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driven mechanism. By depressing a certain key number 
the desired record is placed in primary sequence. If 




















! one or more keys are depressed (following the indica- wheel which is the virtual and literal heart of the record- 
tion of the first number chosen) the record, when playing machine. 
played, automatically returns to the magazine. The agi- Unusual reliance upon rubber insulation has been a 
tator of the selector mechanism will then move the feature of the design and not only is a “floating” unit 
magazine to the next number and that record will then used but soft rubber tubing is provided on the four 
be deposited upon the turntable. When this, in turn, studs which are a part of the mechanism to further iso- 
has passed through a playing cycle it is returned to the late it and these studs are set into two brackets which 
magazine as were its predecessors. Should additional are fastened to the cabinet. ‘The speaker of the ma- 
coins be deposited without a selective choice through chine is enclosed in a plywood box and it, too, is 
the keyboard being indicated, the machine will play rubber insulated. The amplifier chassis is placed di- 
each of the records within the cabinet in succession. rectly alongside the speaker. The pick-up is of either 
As only one motor is utilized to drive, shift and play the magnetic or crystal type as may be specified and 
the record a somewhat resourceful application of a cam desired to meet control convenience since this lends 
wheel had to be developed to control all mechanical itself to adequate amplification of the sound impulses 
movements. The motor of course operates this cam from the record. 

FLEMENTS of the 30-watt amplifier circuit (A) which connection. Simplicity of electrical elements (B) is the 

transforms the lateral displacemenis of the stylus to full feature of the low tension circuits too. Here are shown 

volume sound. Five electronic tubes are used as indi- the wiring diagram for the lights within the cabinet as 

cated in this simplified diagram. Provision is made, as well as the distribution of energy from the point of plug-in 

A shown, for the use of an extra speaker through a plug-in supply to the motor, amplifier, light and coin circuits. B 
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Extensive reliance upon light to encourage the use 


of this product is followed, as in conventional playing 
phonograph design, but resourceful use of the individual 
lamps and of the illumination delivered by them per- 
mits a notably effective job for an energy load of but 


386 watts. 
Grey iron castings have been used in the framework 


of the mechanism because they are notably durable and 
cannot be anticipated to bend or warp under any tfore- 


seeable conditions of use. 


S seen from the front (A) with decorative trim yet to be 

applied, the coin chute, mechanical elements, placement 

of lights and loudspeaker may be noted. Here (B) are Kurt 

Gabel (John Gabel Mfg. Co. executive), Brooks Stevens 

(Industrial Designer) and Cabinetmaker Clemetsen of the 
Anton Clemetsen Co. inspecting the Kuro 


B 


A register is integrated within the design to check the 
number of times that the machine has been played. This 
is operated by the mechanism each time a record com- 
pletes its performance. 


REVOLUTIONARY APPEARANCE DESIGN 


ECAUSE Gabel executives did seek a_ literally 

revolutionary playing phonograph design that would 
stand out from the general run of competitive machines 
(and yet have that intangible but highly necessary ele- 
ment of instantaneous eye appeal that would result in 
increased sales), Mr. Stevens was given virtually a free 
hand in the appearance styling of this product. He was 
asked to make the machine so outstanding in design that 
it would break away entirely from the existing style 
trend. In analyzing contemporary machines it became 
evident that many of them were literally out-moded in 
appearance design. There was no simplicity, too much 
scroll work and all machines were virtually following 
this trend, obtaining such attractiveness as they did 
offer through the utilization of vari-colored panel effects. 

Utilizing what might be called the automotive type 
of styling to create an optical illusion of lowness, thus 
offsetting the actual height, louvers were used in the 
grille and horizontal lines were accentuated wherever 
possible. Since the machine is installed in various types 
of restaurants and also in taverns, soda shops and other 


places of amusement, the Kuro has to meet a wide field 
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of user likes and dislikes. It was not enough to style 
a machine that would appeal to the man in the higher 
money bracket, that would by its clean lines and quiet, 
subdued general appearance attract him, but it must 
also have enough flash and garishness to catch the eye 
of Mr. Average Man and induce him to spend money 
for record playing wherever he might encounter this 
amusement product. 

In many instances, this machine might be the best 
looking and the most outstanding thing in the working 


man’s tavern but it could not be too refined or he would 


not notice it. This was the major problem with which 
the designer was confronted. He solved it by develop- 
ing a cabinet that was satisfactory from the architec- 
tural standpoint, had clean lines and yet, through light- 
ing, had the adequate dynamic characteristics. Know- 
ing by experience that the colors obtained by means of 
indirectly-lighted, plastic-treated cabinets were effective, 
this form of design was developed. 

The blond wood exterior is of Mexican ko-mo-po 
wood and this was utilized because of its novelty. 
The darker automotive type louvered grille contrasts 
neatly with the blond wood cabinet and the entire back- 
ground behind the grille is indirectly lighted through 
a sheet of yellow plastic which also reflects light on 
the floor in front of the machine. 

The black ebony base has been recessed to re- 
duce scratching and marring. The large indirectly 


1 


lighted red plastic flutes run across two-thirds of the 


Prize winning manuscripts in the Sixth Annual 


ELECTRICAL MANUFACTURING © Product 


Design Contest will earn cash awards and 
industry recognition for outstanding products. 


CONTEST CLOSES AUGUST 12th 
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face of the machine from the instrument panel around 
the large radius and provide attractive highlights and 
shadows even when the lights are not in operation. The 
right-hand corner which is square contrasts sharply 
with the large radius on the opposite corner and is 
trimmed with blue plastic, indirectly lighted, windows. 
The 24-record index name plate is of polished chro- 
mium and placed high, directly above the keyboard 
which is set at normal hand height. The polished chro- 
mium band behind the red plastic keys sweeps around 
the entire left-hand side of the machine with the Gabel 
name die-cut and backed by illuminated red plastic. 








When the Kuro design had been decided upon, fin- 
ished colored renderings were prepared to show the 
machine as it would actually look in service. Scaled 
drawings were then prepared from which a full sized 
sample model was built. Production proceeded shortly 
after the final OKing of this model. During all of this 
time there was close cooperation between the designer, 
the Kuro engineer and representatives of the Anton 
Clemetsen Mfg. Co., makers of the cabinet. As the de- 
sign job progressed officials of the John Gabel Mfg. Co. 
were much impressed with the successful achieve- 
ment of an outstanding result but they reserved judg- 


(‘ontrol Center Gives Grinder 


UTOMATIC thread grinders of the current se- 

ries offered by Jones & Lamson are precision 

machines entirely automatic in operation and 
capable of producing accurately ground screw threads 
on parts of almost every description while maintaining 
the highest production rates. These thread grinders 
are fully automatic except for loading and unloading 
the work and withdrawing the wheel at the end of the 
cutting cycle. 

In the course of the normal production cycle, and 
in response to the mechanical setup determined by the 
needs of the work to be done, the grinding wheel is 
automatically fed into the work on successive cuts, the 
wheel is automatically dressed between cuts or after 
the final cut, one way or two way grinding is obtained 
in accordance with the requirements of the job, and 
the machine is automatically stopped when the thread 
has been ground to size. These mechanical operations 
or functions are obtained by coordination of mechan- 
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So completely do electrical and mechanical 

brains substitute for human ones that the 

operator of this new precision grinder 

needs only to load and unload the machine 

and withdraw the grinding wheel at the 
end of a cut. 


ical and electrical devices. In addition to the main 
power drive of the grinding wheel and the work spindle, 
a specially designed electrical control panel provides 
the necessary response to mechanical changes and ini- 
tiates intermediate production operations. 

The control panel which governs the action of the 
thread grinder functions in connection with limit 
switches and other accessories essentially as follows. 

or the wheel a continuous drive is provided through 
the medium of a de. variable speed motor. A hand- 
operated field rheostat permits selection of the proper 
wheel speed for the work to be done. Regardless of 
the setting of the speed regulating rheostat, the wheel 
motor is automatically slowed to a predetermined slow 
speed whenever the wheel is about to be dressed, and 
automatically returned to the preset grinding speed 
when the dressing operation has been completed. 

For the work an intermittent reversing drive is pro- 
vided through the use of a continuously rotating con- 
stant speed work motor, with a mechanical reversing 
mechanism controlled by a motor-driven cam drum. 
At the ends of work slide travel tripping of a limit 
switch starts the cam drum motor to produce reversal 
of direction of the work slide travel. While the re- 
versing mechanism is in neutral the cam drum produces 
wheel feed as required, and by means of a limit switch 


HROUGH the inter-locking relationships of ele- 
ments upon this control panel, the automatic pro- 
duction characteristics of the Jones & Lamson grinder 


are maintained. 
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ment as to the acceptance of the new product by poten- 





tial purchasers. It was not until arrangements were 


d made to exhibit the Kuro at the annual convention and 
“d exhibit of the Coin Machine Industries, Inc., that their 
ly doubts gained much ground. Then it was finally de- 
is cided that the design was so far advanced and so revolu- 
ms tionary that Mr. Stevens was asked to design another 
mn model conforming with the existing style trend so that 
c there might be a conventional machine reserved as sort 
0. of an insurance policy in case Kuro failed of acceptance. 
e Both the Kuro and the reserve machine were ex- 
g hibited at the show. The instantaneous acceptance of 
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ind = Control of Truing 
od Selector Control Device on Wheel 
TO- 
On- 
Ing initiates a wheel dressing operation if such dressing is 
1m. required by the basic machine setup. If dressing is 
nit required, the cam drum movement is interrupted in 
rsal the neutral position until dressing is completed, when 
re- movement of the cam drum is resumed until reversal 
Ices has been accomplished. If dressing is not required, 
g 

teh the cam drum rotates continuously from the position 


for work slide travel in one direction to the position 
If the 
machine is set for one way grinding, however, the cam 


for work slide travel in the opposite direction. 


drum does not pause for wheel dressing but completes 
reversal of the work slide with dressing occurring dur- 
ing the return stroke. 
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(Completely Automatic 


Kuro by 


favoring it above all other machines exhibited. As a 


the Operators Was shown by a 60 to 1 vote 


consequence the reserve machine was abandoned at once 
and Kuro became the featured product for 1940 with 
That not only Mr. Stevens but 
the operators attending the Coin Machine Industries 


~ 


the John Gabel firm. 


show and the managers of the John Gabel firm were 
correct in this procedure is evidenced by the fact that 
the John Gabel plant has been operating on a 24-hour 
day shift basis to facilitate filling orders for Kuro and 
has not, in fact, been able to cope with the demand for 


that product. 





Per OrmahNnce 


Micrometer Size 
Adjustment 



















Coolant Shut Off 


[Formers may be Applied 
jfor Taper or Combination 
[Taper and Straight Work 


_- Slight Taper Adjustment 


Reverse Dogs 


TManual Table 
[Reverse 


Manual 
Work Stop 


. Work Reverse 
‘Mimit Switch 


Relieving Attachment 
in place of cover 
‘or tap grinding 





Control of Wheel 


on Wek Limit Switch 


In all cases electrical interlocking is such that actual 
grinding cannot be resumed until the dressing opera- 
tion has been completed. This safeguard is provided 
whether dressing occurs with the cam drum in neutral 
or during the idle return stroke for one way grinding. 
ven accidental operation of the cycle starting push- 
button during dressing will not interrupt the prescribed 
sequence of operations. 

When the wheel has been fed for the last cut, a 
limit switch is tripped to preset for machine stop at 
the neutral point in the next reversal of the work slide. 
For one way grinding, however, final stop is automatic- 


(Continued on page 78) 
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Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 


many organizations. 


New motors, new controls, 


new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 
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ADJUSTABLE V-BELT 


Quickly and easily adjusted to any length 
because of its standard, interchangeable link 
feature; adaptable to any drive since proper 
tension in all strands of a multiple drive can be 
maintained by inserting or removing a2 section in 


FOOT PEDAL WIRE 
STRIPPER 


Strips with a sturdy, ef- 
ficient straight-way pull 
action that leaves the wire 
straight without nicks, 
mars or scratches. Every- 
thing is insight. Equipped 
“with interchangeable 
blades, this model can be 
adapted to virtually all 
types of wire. Will strip 
as fast as the operator can 
feed. Pyramid Products 
Co., 2994 S. State St., 
Chicago, Ill. 





flexible for long life and power 


saving due to its laminated construction. Made 
in both rubber and synthetic rubber. Manheim 
Mfg. and Belting Co., Manheim, Pa 


STRAIN RELIEFS 





ELECTRICAL & MECHANICAL PARTS 





NUT-SETTING MACHINE 


On a light pressure the clutch engages the spindle 

and the socket wrench, which normally stands still, 

springs into action remaining active until the nut is 

tightened. Then, through a slip clutch of hardened 

steel, adjustable to the desired tightness of the nut, 

the wrench again stops. Henry Carlander, 595 W. 
146 St., New York, N. Y. 


BLOWER WHEEL 


Utilizing only four 
parts in its steel con- 
struction, thus simpli- 
fying assembly, this 
newly designed blow- 
er wheel materially 
increases rigidity and 
efficiency. Construc- 
= tion features insure 
*» concentricity, trueness 
© of wheel and max- 
imum strength. Wheels 
are supplied in cad- 
mium or lacquer finish. 
Three single width 
sizes—414, 5 and 6 
in. diam.—and 35%, 
12% and 16% in. 
diam. in double width 
available at present. 
Torrington Mfg. Co., 
Torrington, Conn. 





P. F. CAPACITOR 


Line of capacitors includes 
three general types, varying 
in their physical dimensions 
to fit all standard wiring 





Designed for quick and 
easy assembly on appliance 
motor, fan, lamp, etc. cord 
sets to provide positive 
protection at point of 
strain. Withstand 100 |b 
pull, prevent cord unravel- 
ing, eliminate binding with 
tape or thread; completely 
insulated and available in a 
number of sizes. George 
Walker Co., 118 Amster- 
dam Ave., Passaic, N. J 


channels and in capacity 
values to most economically 
satisfy the power factor 
correction requirements of 
any fluorescent lamp light- 
ing installation. Impreg- 
nated and filled with a syn- 
thetic dielectric to insure 
long life, compactness and 
low loss; sealed in steel 
containers to provide com- 
plete protection against 
severe atmospheric condi- 
tions. Cornell-Dubilier 
Electric Corp., South Plain- 
field, N. J. 
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TS 





c AC. AMMETER 


Handy tester, one of a new 
series of matched instru- 
ments available in single or 
combination units, to meet 
electrical analyzing prob- 
lems or service needs. In- 
corporates a 3 in. instru- 
ment with long scales 
Self-contained current 
transformer permits meas- 
urements on following 
ranges. O-1; O0-2.5; 0-5 
0-10; 0-25 ac. amp. Trip- 
lett Electrical Instrument 


Co., Bluffton, Ohio 





































Fear 


MOOEL 670 


AC 
AMPERES 
DISCONNECT 
“e 











POWER BEFORE 
MAKING CONNEC TIO 





SIGN ELECTRODES 


Non-insulated, rigid sign electrodes for neon and 
fluorescent tubing are so designed as to give max- 
imum intensity throughout life. Dull-bright, un- 
coated metal shells are treated by a special high- 
heat process which removes all foreign impurities. 
New type of sealing alloy used in producing elec- 
trodes is especially suitable where mercury vapors 
are present. Callite Tungsten Corp., 547—39 St., 
Union City, N. J. 
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THREE-POLE PLUG 


Basic design of a new series of compact, 
polarized 3-pole plugs and receptacles 
allows for a variety of mounting arrange- 
ments. High-dielectric, molded plastic 
body and phosphor bronze receptacle 
contacts. Each blade of plug is set at a 
different angle for definite polarization. 
Interchangeable with Q-pole types. 
American Phenolic Corp., 1250 W. Van 
Buren St., Chicago, Ill. 





AUTOMATIC 
ALTERNATOR 


Provides a simple, 

positive means of 

alternating the se- 

quence of pump 

motor operation wherever duplex 
pumping equipment is installed. 
Consists of a fully housed con- 
troller unit with slotted operating 
lever which takes all sizes of float 
rods and cables thus making the 
device readily applicable to exist- 
ing installations. Operates on ac. 
or dc. and is easily installed 
Barclay Control Co., 5152 Divi- 

sion St., Chicago, Ill. 


X 


1 ~=MERCURY CONTACT 
RELAY 


For on-of control of motors, 
valves, electric heaters, alarm 
systems and numerous other 
applications. Principle of op- 
eration consists of a plunger 
type solenoid actuating a tilting 
arm to which a sealed mercury 
|contact switch is attached. 
When coil is energized, plung- 
er floats within plunger guide 
tube, reducing ac. vibrations. 
Opening of solenoid pilot cir- 
cuit or current failure causes 
plunger to drop by gravity. 
Mercoid Corp., 4201 Bel- 
SMALL MERCURY SWITCH mont Ave., Chicago, Ill. 


New, low-priced, all-glass mercury 
switch with 5 amp. continuous current 
interruptor capacity is less than 1% in. 
overall length and available with 7 in. 
flexible lead wires. Mercury to metal 
contact, single pole, single throw. Gen- 
eral Electric Co., Nela Park, Cleveland, 
Ohio. 





DUAL-SECTION ELECTROLYTICS 


Still smaller dimensions and two entirely 
independent sections with four leads, per- 
mitting the independent use of either section 
and either common positive or negative con- 
nections, distinguish three new midget-can 
electrolytics from this manufacturer's already 
extensive line of small units. Aerovox Corp., 


New Bedford, Mass. 
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Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 
into the complete product assembly. 








FOOT SWITCH 


Controlled device plugs into a built-in output recep- 
tacle and a second receptacle, not controlled by the 
switch, provides a convenient means for plugging in 
accessory equipment requiring continuous line supply 
To insure against slippage, switch housing is a suf- 
ficiently weighted, sturdy casting equipped with a 
corrugated rubber base. Large treadle surface is like- 
wise corrugated. On only while foot treadle is de- 
pressed. Rated at 1200 watts. DeJur-Amsco Corp 
Shelton, Conn 
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SYNCHRONOUS MOTOR 


Quick-starting, powerful, 
vibrationless source of 7 i 
power for driving fans, ho ac Lent 
projectors, switches, heat- — Eee Conte USA. 
ers, etc. Output speeds fe wos setame. 
obtainable from 60 rpm. to 
1 revolution every 60 min.; 
standard torque ratings from 
10 to 100 oz.-in. available 
on specification. High 
starting torque. Motorstat 
Electric Corp., 5005 Euc- 
lid Ave., Cleveland, Ohio. 


stat 


FLUORESCENT 
LAMPHOLDER 


Incorporates sure-lockin 3 
feature whereby insertion 
and removal of lamp is con- 
trolled by a push button. 
The button is simply pressed 
down and the prongs of 
the lamp slipped into the 
slots where the contacts 
hold it firmly in place until 
released by the push button 
again. Tapped bracket 
simplifies assembly. Avail- 
able in black or white plas- 
tic. Kulka Electric Mfg. Co., 
Inc., 30 South St., Mt. 
Vernon, N. Y. 
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REMOTE-POSITIONING RHEOSTAT 


Compact, convenient device in a glazed ceramic 
housing for connection to the moving part of radio 
rotary beam antennas, wind vanes, etc. to send an 
indication of the position to a remote point. Also 
used at an operator's desk to show the position of 
valves, dampers and other apparatus. Designed 
for use on dc. up to 24 volts, it has a 360 deg. con- 
tinuous winding. Obhmite Mfg. Co., 4804 Flour- 
noy St., Chicago, Ill. 


TIME DELAY RELAY 


Comprising a heavy duty 
synchronous motor and 
relay, this low-priced 
unit is used in transmitter 
circuits to prevent dam- 
age to rectifier and tube 
filaments from applice- 
tion of plate current be- 
fore filaments are suf- 
ficiently heated. Fea- 
tures quick, visible dial 
setting, sturdy construc- 
tion, split second accu- 
racy, instantaneous auto- 
natic reset. Industrial 
Timer Corp., 101 Edison 
Place, Newark, N. J. 


MIDGET CENTRIFUGAL PUMP 


Engineered to yield maximum volumes and pressures, 
this unit is particularly adaptable to installations requir- 
ing the pumping of thin liquids where weight and space 
involved must be kept at a minimum. Utilizes a heavy 
duty, fan-cooled motor, 1/20 hp., ac. or dc.; motor 
armature and pump impeller are mounted on a single 
shaft, making coupling unnecessary and assuring perfect 
alignment. Constructed for long hour service. Eastern 
Engineering Co., 45 Fox St., New Haven, Conn. 
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SELF-STARTING MOTOR 


Operates efficiently in large clock 
movements, timing machines, stokers, 
etc., as well as in lighter capacities, 
although only 2 in. diam. Available 
in speeds of 1, 2, 4 or 10 rpm., 
clockwise or counter-clockwise 
Torque is 8 oz. on 1 in. radius at 1 
rpm. Sealed-in oil supply insures 
permanent lubrication. Regularly 
furnished with 10 tooth-54 pitch or 
10 tooth-48 pitch pinions or with 
solid shaft 14 in. diam. by 3¢ in. 
long. Hansen Mfg. Co., Prince- 
ton, Ind 


INDICATING LAMP 


Molded plastic unit 
for use in indicating 
lamp service, annunci- 
ators, etc. has an ex- 
tremely small lens di- 
ameter. Shell and 
lens cap are molded 
in the same color, 
making each unit a 
matched set. Two 
spring-tzmpered _ ter- 
minal strips contact 
the bulb and provide 
incoming wire termi- 
nal connection. H.R 
Kirkland Co., Morris- 
town, N. J. 








CABLE TRANSFORMER 


Three new microphone cable trans- 
formers for insertion in the cable circuit 
are ruggedly constructed to withstand 
mechanical abuse. Connections are 
made through the spring strain relief to 
terminal boards inside end caps. Stand- 
ard and high fidelity line to grid models 
are available as well as a crystal to line 
matching unit. United Transformer Corp., 
150 Varick St., New York, N. Y. 
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SOLDERLESS CONNECTOR 


Consisting only of a cast lug and special 
set screw, this connector which may be 
used either as a solderless connector or 
solder lug has been approved by Under- 
writers Laboratories for wire sizes from 
No. 10 to 1,000,000 circ. mil. Inside of 
the lug is shaped to obtain maximum hold- 
ing power on all wire sizes within its 
limits. Also designed to hold solder and 
function as solder lug, if desired. Square 
D Co., Detroit, Mich. 





AND THERE ARE ALSO— 


GLASS ENCLOSED FUSES, measuring 114 
in. long by 4 in. diam., in ratings up to 8 
amp. capacity, suitable for voltages up to 
250 ac. or dc. Separate glass sleeve used 
to cover the fuse elements condenses the 
metallic vapors released under short circuit 
and reduces pressure due to this cause; pre- 
vents the sudden wave front of air pressure 
from striking the outer glass casing due to 
sudden air expansion under the heat of 
short circuit. Littelfuse, Inc., 4753 Ravens- 
wood Ave., Chicago, Ill. 


IMPREGNATING OR SATURATING 
COMPOUND for fabrics to render them 
electrically conductive. Containing col- 
loidal graphite, small amounts of a harden- 
able organic colloid and a hardening agent, 
the coating may be applied at normal or 
slightly elevated temperatures to promote 
rapid drying and hardens on exposure to 
light after application. Acheson Colloids 
Corp., Port Huron, Mich. 


REACTION SOLDERING. New high- 
speed method of joining metals produces 
strong joints which do not have a tendency 
toward electrolytic action corrosion. The 
soldering material is a powder, containing a 
combination of selected electro-positive 
metals, with chemicals, to form a chemical 
reaction with the metals which it joins. It 
is applied with relatively low heat. Long 
upright lap or butt joints, hard-to-get-at 
corners and angles, and virtually all forms of 
soldering can be done with this solder which 
works with both ferrous and non-ferrous, 
metals. Colonial Alloys Co., E. Somerset, 
Trenton Ave. & Martha Sts., Philadelphia, Pa. 


SMOOTH TUNGSTEN CONTACT SUR- 
FACES. New method completely elim- 
inates cutting and grinding lines from con- 
tact surface, making it glass-smooth as re- 
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DC. METER 


Square instrument in a molded case 
with a round back for small to medium 
large rectangular panels. Accuracy 
is 2 per cent; sensitivity 42 mv. in the 
0/1 ma. range. Equipped with a 
jewelled movement and supplied as 
voltmeter, ammeter, milliammeter or 
microammeter. Hoyt Electrical Instru- 
ment Works, 755 Boylston St., Boston, 
Mass. 


quired for efficient electrical contacting 
results. Cleveland Tungsten, Inc., 10200 
Meech Ave., Cleveland, Ohio. 


FINISHES designed especially for use with 
infra-red baking equipment. Primers, primer 
surfacers and topcoats in a full range of plain 
colors with no limitation as to lustre, ham- 
mered and wrinkle finishes are available 
enabling manufacturers to benefit by the 
time- and space-saving advantages of infra- 
red applications, yet maintaining satisfactory 
hardness, flexibility, durability and adhesion 
characteristics. Ault & Wiborg Corp., 75 
Varick St., New York, N. Y. 


STRIP TYPE THERMOSTAT controls the 
temperature of an electrically heated flat 
surface Sturdily constructed bimetallic 
thermal element is provided with heavy elec- 
trolytic silver contacts, mounted in a cast 
a!'uminum housing. Rated at 1500 watts at 
115-230 volts ac., with temperature ranges 
from O to 350 deg. F. and 350 to 700 Deg. F. 
Locking screw adjusts temperature. George 
Ulanet Co., 88 E. Kinney St., Newark, N. J. 


RESILIENT PRESSURE PADS secured to the 
holder end of carbon brushes materially re- 
duce chipping, cracking and wear where 
severe vibration is encountered. Under 
normal conditions the pad will retain its 
resiliency throughout the life of the brush. 
Form of the pad and its exact location on the 
brush are dependent upon the shape and 
dimensions of the pressure finger and location 
of its contact with the brush. National 
Carbon Co., Inc., Cleveland, Ohio. 


NEW RESIN, a derivative of cyanamid, for 
improving the quality of synthetic resin 
finishes on refrigerators and kitchen equip- 
ment. Capable of withstanding temperatures 
up to 400 deg. Hardness of finish and wear- 
ing quality are greatly increased when it is 
combined with the alkyd resins or nitro- 
cellulose lacquers. American Cyanamid Co., 
30 Rockefeller Plaza, New York, N. Y. 
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A ILCUP-LUBRICATED sleeve bearing with B 
typical figure eight groove. A—The cup. 
B—A V-type or rounded edge groove serves best. 


HEN an electric motor is being designed, the 
question of bearings—the kind, size, and type 
to be used—is very likely to be a matter of 

late or even last consideration. Even then perhaps the 
price will be the controlling factor. The initial econ- 
omy of sleeve bearings is well known, but has it been 
considered that service costs with a properly designed 
sleeve bearing are astonishingly low? Is it recognized 
that maximum power output may be brought closer to 


realization by the use of the sleeve type of bearing? 

The product purchaser is primarily interested in 
trouble-free service. A motor which will do its work 
without demanding too much attention is the answer. 
In production of bearings to meet this exacting quali- 
fication the cast bronze bearing manufacturers have 
done a good job. Even with little in the way of ade- 
quate lubrication a well selected bearing bronze will 
perform wonders. 


WHAT A BEARING SHOULD DO 


i THOROUGHLY understand why this matter 
of bearings is important, let us review the function 
which the bearing performs. Relative to bearings there 
are a few so-called laws of nature which still obey the 
theorists who expounded them. We are interested in 
those relating to the three types of friction. Without 
all three, the wheels of industry would stop. Without 
some method of control of friction in industry, no 
mechanical device could function. 

The three classifications of friction are :* 

First: Solid friction, that existing between two flat 
solid surfaces and appearing when the one surface is 
moved against and relative to the other. It is meas- 
ured by the force F required to cause the motion and 
caused by adhesion of surface of weight W, to plane 
surface 5. 


Second: Rolling friction, that existing between a 
* See also “Minimize Friction at its Source,” ELectricaAL 
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Making The Most Of 


Sleeve Bearings 


Though Mr. Spaulding has taken motor 

bearings as his theme, the conclusions and 

recommendations are quite as valid for other 

points of sleeve bearing specification. 

Some often-overlooked fundamentals of a 
basic performance problem. 


roller and a flat surface. This friction is evidenced in 
the effort, F required to move a roller W forward on 
the flat surface S in constant and non-accelerating mo- 
tion, as illustrated. 

Third: Fluid friction, that existing in a fluid and 
caused by the rolling action of one set of molecules 
against another when one film of oil on a journal moves 
relative to another film of oil on a mating bearing. This 
condition is illustrated by a body W moving on a sur- 
face of water in a container S as in the accompanying 
figure. 

It is demonstrable that fluid friction is the least, 
quantitatively, of the three types. Skillful application 
of this type of friction may then be the logical means 
to the end of lowest frictional power loss in an electric 
motor. By the use of a sleeve bearing this least fric- 
tional quantity can be put to work. The functional 
device, commonly called a “bearing,” is a means of 
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O" OF THE unique lightness of Mg (magnesium) arise the obvious 


advantages of weight reduction. These are considerable, for 


magnesium is a full third lighter than any other metal in common use. 


But magnesium “lightens the load’”’ in more respects than the simple 
elimination of useless weight. It makes products easier to lift, handle 
and sell; it makes machines easier to operate. Manufacturers also find 


that it is easier to machine. 


Dow provides industry with a low-cost supply of Mg in a series of alloys 
known as DOWMETAL*. The rapid growth of the use of DOWMETAL 


for varied purposes is one of the outstanding developments of industry. 


There are well developed methods for the fabrication and assembly of 
DOWMETAL and it is available in sand, die and permanent mold castings, 
forgings, sheet, strip, plate, bars, tubes, structural and special extruded 
shapes. 


Consultations are welcomed. 


Federal Products Corporation uses DOW METAL for 
the indicator housing and head of many of its Precision 
Measuring Gauges because DOW METAL is easy to 
machine, holds its shape better after machining and, 
most important for a portable tool, is extremely light 
—!. lighter than any other metal commonly used. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICH. 


Branch Sales Offices: New York City, St. Louis, Chicago, 
San Francisco, Los Angeles, Seattle. 
*Trade Mark Reg. U.S. Pat. Off. 


MAGNESIUM Sas ALLOYS 


LIGHTEST OF ALL STRUCTURAL METALS 








controlling friction and thereby directing electro me- 
chanical energy. 

The function of a sleeve bearing* is fourfold: (1) 
To provide a means of distribution of a lubricant, the 


Huid medium of reducing friction. (2) To provide a 


surface to hold the lubricating film which slides against 
a mating film on the shaft or journal. (3) To provide 
a suitable closure for retention and maintenance of a 
lubricating film and at the same time to prevent entry 
of dust, dirt or any other substance foreign and detri- 
mental to the efficiency of the lubricating film. (4) To 
provide an easily replaceable, inexpensive, wear-absorb- 
ing surface. (Note: Because complete elimination of 
friction is an impossibility unavoidable wear must be 
provided for.) 

By means of bearings and their lubrication, power 
is transmitted and applied to our various uses. A bear- 
ing then becomes a part of a composite lubrication prob 
lem and a study of various popular lubrication systems 
should be made. All of these systems are designed 
to supply the fluid, of which the lubricating film is com- 
posed, to maintain the supply by replenishment of un- 
avoidable loss, to maintain a continuous film of lubri- 
cant between the journal and bearing and to carry 
away the frictional heat which is generated. The most 
efficient systems provide for recirculation of the lubri- 
cant under pressure or induction. 

The most foolproof method of lubrication is that 
where circulation is accomplished by the application of 
positive pressure. This is commonly known as full 
pressure lubrication and can be effectively applied where 
unit bearing loads are high or rubbing velocities quite 
low. Electric motor design requires such a system only 
occasionally, 

All other systems fall under another classification 
which we choose to call “induced pressure” lubrication. 
Under this heading is listed: Ring oiling (an old but 
still commonly used type) and Wick oiling (probably 
more electric motors use this than any other type be- 
cause of its low cost and infrequent service require- 
ments ). 

In “induced pressure’ systems the lubricant is led 


to the bearing surface through a series of oil cup or 


sump, oil hole or slot in the bearing and finally through 


a distributing groove to the bearing surface. 
Oil cup lubrication is that to which an oil can may 


*See also “Because Bearings Affect Motor Performance,” 
\ugust 1939. 
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7° pressure areas develop around 
a shaft under rotation within a 
sleeve bearing. A—Low pressure 
area from which oil is carried during 
rotation into high pressure area (B). 
C—Point of maximum restricted pas- 
sage. D—ldeal point for oil feed. 
E—Related feed groove. F—Cir- 
cumferential collector groove, at limit 
of effective bearing surface. 


be applied periodically to replenish the lubricant. To 
assist in its distribution the popular figure eight groove 
may be placed on the bearing surface. With this there 
is no portion of the bearing surface which is far re- 
moved from the groove’s effect. This is considered 
good design for an all purpose motor. For all distribut- 
ing purposes a v-type or rounded edge groove is recom- 
mended because the oil scraping effect is minimized. 
Oil gathering grooves should be square cornered. 
Rounded edge grooves are expensive to manufacture, 
so the vee form is generally used. 

Somewhere in the circumference of the bearing 1s 
an area which may be required to carry the brunt of 
all the load. It is advisedly the engineer's first job to 
locate this area and having located it, to provide for 
the lubricant, an uninterrupted bearing area upon which 
to operate. As shown in an accompanying figure, a 
pressure is induced by the clockwise rotation of the 
shaft and the natural tendency to carry the oil with the 
shaft from the low pressure area (sector A) into the 
high pressure area (sector B) and force it through the 
restricted passage at (C). Any grooves in the high 
pressure area (B) will tend to remove oil from the 
surface and reduce the bearing’s efficiency. In all bear- 
ings the creation of hydraulic pressure in the running 
clearance volume tends to force oil out of the ends of 
the bearing and for that reason it is advisable to sup- 


ply the lubricant as near the useful sector (B) as pos- 


GFALED bearing with recirculating oiling. A 
Sump. B—Ring. C—Slot. D—Distributing groove. 

E—Collecting grooves. F—Returns. H—Filler. K 

Inspection plate. L—Oil seals. M—Pressure equalizing 


passage. 
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Aviation has been quick to take ad- 
vantage of Scovill’s ability to help a 
rapidly expanding industry increase 
production efficiency. Scovill’s ex- 
perience and modern metal work- 
ing equipment have been utilized 
to produce metal parts to order 
economically, to manufacture prod- 
ucts complete, and to supply copper 
alloy Mill products in the form of 
sheet, rod, wire and tubing for cus- 
tomers to fabricate. 

Aluminum pressings for oil filters; 
Boots Self-Locking Nuts for air- 
craft Construction; cowl fasteners; 
parts for instruments, thermostatic 
and electrical devices; copper tub- 
ing; all made with the precision, 


SCOVILL 


HELPS CARRY THE PAY-LOAD 


lightness and strength demanded 
by aviation, give only a partial view 
of Scovill’s scope in serving indus- 
try in general. 

Scovill works in many metals for 
many industries. Drawnand stamped 
parts, metal assemblies, as well as 
completely finished parts ready for 
assembly, are produced from alum- 
inum and steel as well as copper 
alloys. Turned and cold headed 
products, special screws, specially 
formed parts and products are re- 
sults of Scovill’s versatility in manu- 
facturing. 

You can join the thousands of 
firms using Scovill’s facilities to 
advantage designing and engi- 


Photograph, courtesy American Airlines, Inc. 


neering assistance combined with 
manufacturing service. Write today 
for the booklet “Masters of Metal” 
which gives the Scovill story in de- 
tail. Please address 65 Mill Street, 
Waterbury, Connecticut. 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 


Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. 


IN CANADA: 334 King Street, East, Toronto, Ontario 
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PHERICAL seated bearings give a 
ball and socket effect and allow good 
alignment even under poor conditions. 


sible. It is recommended that the oil hole be placed 
at (D) in this hypothetical case. 

Because in the normal case the clearance between 
shaft and bearing is measured in thousandths of an 
inch, it is recommended to provide a straight groove 
(E), also shown, parallel to the long axis of the shaft 
running through the oil hole (D). The function of 
sroove (E) is to lead lubricant into the narrow run- 
ning clearance and uniformly spread it along the length 
of bearing surface. This groove will of course be stop- 
ped short of the effective end of the bearing surface 
and in many cases the bearing will have at each end a 
circumferential groove (F) which is placed there for 
the purpose of gathering the oil lost from the bearing 
surface by end leakage. This groove marks the end 
of the effective bearing surface. 

\ practical illustration of the use of the above de- 
scribed system is also shown. The motor using this 
arrangement is built for both rotations and has a load 
chiefly due to belt tension pulling with a resulting bear- 
ing load the direction of which, as illustrated, is about 
20 deg. below the horizontal either left or right hand 
as indicated. It will be readily noted that four com- 
binations of loading and rotation can exist and that 
any combination of the four fulfills to a satisfactory 
degree the case in question. The collecting groove 
may be omitted where the collecting system is formed 
in the motor bell housing and bearing supporting hub. 

In the example of the simple, oil cup lubricated bear- 
ing, such an arrangement could function fairly well 


7 


{ sufficient bearing area were provided to overcome 
the de-lubricating features of the groove in the high 
pressure area or if the loading of the bearing be not con- 
centrated in any one direction or of great unit magni- 
tude. The important additions that should be made 
to this bearing are: a device for gathering lubricant 


} ] ] 


which escapes the bearing surface by end _ leakage, 


means for storing and recirculating this leakage vol- 
ume and means for sealing the ends of the bearing 
against egress of any stray oil or ingress of any dust 
or foreign material. 


Provision, of course, could be made to run the end 


leakage oil to a waste pan. This was done in the days 
when it was thought that oil was not fit for recircula- 
tion. Today, it 1s an accepted fact that oil does not 
wear out, although it can become unfit for service by 
contamination with foreign material. A good lubri- 
cant, provided there is even very small storage capac- 
itv in the bearing, can be circulated indefinitely. In 


this statement, 1t is kept in mind that many 


making 


users of sleeve bearing motors find that replenishment 
of oil supply is not required even in periods of constant 
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operation of one year or more; and in such successful 
units it becomes a question whether electrical or mech- 
anical failure will occur first. It has been found ex- 
pedient to periodically check such motors during nor- 
mal down time in order that the service factor be kept 
as high as possible. 

Recirculation is accomplished in a ring oiled, sealed 
bearing (as illustrated) where the path of lubricant is 
from sump (A) by means of ring (B) to slot (C) to 
distributing groove (D) and into the clearance space. 
The oil then escapes by end leakage into the collecting 
grooves (FE) and drains back to the sump (A) through 
the returns (F). 

An oil filler plug (H) and a ring inspection plate 
(K) which is gasket sealed, are shown. In addition 
to the features shown in this simple sketch, an over- 
flow is generally provided to throw any excess oil to 
waste and thus avoid overfilling the sump to a level 
above that indicated. If the level should be carried too 
high in this type of housing, hydraulic pressure will 
drive the oil out through the oil seals (LL) and that 
which is released inside the motor will eventually de- 
teriorate the windings and cause electrical failure. In- 
sulating materials are now available which are extreme- 
ly oil resistant but it is obviously better to retain the 
oil in its housing. 

Unbalanced atmospheric pressures in the various 
cavities of this type of bearing have been known to 
cause oil leakage. This can be avoided by providing 
a connecting passage. 

Formerly, ring oilers were not recommended for high 
speeds because of the tendency of the oil to foam and 
spill out, this being caused by agitation in the sump. 
Modern lubricants, which are anti-foaming, are now 
produced so that the old objection is overruled. Slinger 
rings are shown on the shaft, the purpose being to min- 
imize the tendency of oil to creep along the shaft toward 
the oil seal which reinforces the effect of the oil seal. 
Seals are made of felt, rawhide and oil proof com- 
positions in many very well engineered types. 

Thus has been illustrated a bearing which is unques- 
tionably capable of a high service factor and which is 
readily replaceable. Common repair practice is to press 
out the old bearing and press in a new one. Stock is 
allowed for reaming to size to fit the shaft. 

Ring oilers may be installed only where the motor is 
to be mounted in its designed plane. The force of 
gravity is depended upon to hold the lubricant in the 
sump and the ring on the shaft. Rotatable bell hous- 
ings with several indexing positions relative to the 
mounting brackets allow a number of possible positions 
such as left or right hand wall positions, inverted ceil- 
ing mounting or normal floor or shelf mounting. 

If in the case of the sealed bearing type cited the ring 
be omitted and the oil sump and ring space filled 
with waste, this would become a typical wick oiled 
bearing. Some types of wick oiled bearing assemblies 
are designed for upright mounting only, but others are 
so arranged that only the absorption capacity of the 
wicking can be carried in the reservoir, in which case 
no oil leakage (theoretically) will occur regardless of 
operating position of the motor. 

In wick oiling systems, the question of wicking mate- 
rial crops up time and again. Cotton waste should 
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In contributing to the life and performance of metal products, the screws 
that join vital parts play an important role out of all proportion to their 
small original cost. 


Quality conscious manufacturers using Shakeproof Thread-Cutting Screws 

are giving their products the essential advantage of tighter, stronger fasten- Cuts Its 
ings not obtainable with conventional screws. They know that Shakeproof Own 
fastenings protect vital connections for the life of the product — enabling it 

to keep on delivering its top performance. Thread 


Your product deserves the extra benefits of Shakeproof Thread-Cutting 
Screws. A trial will convince you—write for free testing samples today! 





Standard Machine 
Screw Thread 
Assures Perfect 
Engagement. 


Type 2 for Plastics! 
Made with a double thread- 
cutting slot, this screw drives 
easily in all types of plastics, 
eliminating the need for 
threaded inserts or separate 
tapping operations. 





‘t 


A Stronger 
fastening... 
because of 
tighter fit. 


Also available with 
Phillips Recessed 
Heads 





SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS Replaceable 
2509 North Keeler Avenue, Chicago, Illinois with Machine 
Screw of 


Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Copyright 1940 Illinois Tool Works 


Same Size. 








make a fine wick. Its cellular structure is ideal for the 
purpose. However, the opinion is prevalent that cot- 
ton wicking tends to glaze where it contacts the shaft 
and eventually causes failure of the lubrication system. 
Wool waste forms a satisfactory wick, but it is well 
known that wool is harsh and tends to score the shaft. 
In spite of its scoring tendency, wool is by all odds the 
favorite material and logically so. The subject of wick- 
ing is one which should be explored. 

With a generous allowance of bearing area and a 
scientifically designed grooving of bearing surface an 
all purpose motor can be assembled. The common fail- 
ing of so-called all purpose motor bearings seems to be 
insufficient bearing area which may be too cut up with 
grooves and slots to allow load carrying capacity at all 
bearing pressure angles. General purpose motors must 
be equipped with bearings of generous proportions thus 
allowing low bearing pressures. Grooving in such bear- 
ings then takes the role of supplying oil to all areas 
around the cylindrical bearing surface so that, regard- 
less of radial load direction, in operation, some portion 
of the bearing in that vicinity will be in a lubricated 
condition and will take the load successfully. It is 
recommended, however, that wherever possible the sys- 
tem of location of grooves be used as previously de- 
scribed. Be aware of the location of the high pressure 
area and design for maximum efficiency when quantity 
and direction of load can be predicted. Single purpose 
motors, particularly in highly competitive fields, are 
generally equipped with bearings in which all available 
surface must be conserved and utilized. 


BEARING RUNNING CLEARANCES IMPORTANT 


HAT old rule of thumb allowing 0.001 in. running 

clearance per 1 in. of diameter does not mean a 
thing if the shaft deflection is such that the entire clear- 
ance is robbed in normal operation of the motor. If 
the length to diameter ratio of the bearing is too great, 
the clearance which normally would suffice, may be 
lost in misalignment of housings or housing deflections. 

Here are some significant questions for the motor 
designer to answer. 

What runout do you get of bearing housing bore 
with bell housing flange? 

What is flange runout of one end of motor center 
section with other end relative to center line of motor 
shaft ? 

What amount of non-parallel can exist between 
the two faces of the 
motor center section ? 

When bearing 1s. in- 
stalled in bell housing and 
bored in place, what is GROOVES ~ 


the runout between bear- 


} 


ing housing bore and fin- 


~ 


ished bearing bore ? 


ICK feed bearing for 
shaft operation in either 
direction. Note two sets 
of grooves and high press- 
ure areas as at B 


RESULTANT LOAD ON SHAFT IN EITHER 
DIRECTION AS INDICATED ROTATION OF 
CLOCKWISE OR COUNTER CLOCKWISE 








Is face of bell housing perpendicular to centerline 
of bearing housing bore and what effect will an error 
of this nature have on bearing alignment ? 

This above is based on a mass production system 
such as is used by certain motor manufacturers where 
parts are machined separately and brought together at 
the assembly line to go together without a hitch. 

Often it is deemed feasible by the designer to allow 
broad tolerances on all machining operations and pro- 
vide a spherical seat of the bearing in its housing. This 
gives a ball and socket effect of bearing in housing 
and allows perfect alignment of the shaft in bearings 
even in case of a condition as shown in the exaggerated 
sketch. Extra machining cost is generally involved in 
production of spherical seats; therefore, the selection 
of straight sleeve or ball and socket self aligning bear- 
ings is a matter of individual preference and should 
be based on a definite cost study. 


WATCH BEARING TEMPERATURE EFFECTS 


LECTRIC motors all have a temperature rise to a 

maximum value during operation. A study should 
be made to determine what distortion of the bearing 
alignment occurs. How will this affect your running 
clearance recommendations? Be sure that ample clear- 
ance exists at peak running temperature. Study your 
heat flow. Hot bearings are sometimes due to electrical 
heat rather than heat of friction. 

As stated before, one function of a bearing is to pro- 
vide an easily replaceable, wear absorbing medium. It 
is recommended then that the shaft be made as hard 
as is consistent with other physical property require- 
ments. This is the key to maximum service. Most 
hardening is done by heat treating hardenable alloys, 
but lately a process has been devised where strength 
and hardness may be increased by a surface work 
hardening. This is done by rolling the surface of a 
shaft and producing a super hard case of several thou- 
sandths of an inch in depth. This should prove to be 
an economical method of providing a hard journal. 

Unfortunately for the cause of those who would have 
everything standardized, but perhaps fortunately for 
the engineering profession, engineers differ in opinion 
and it cannot be hoped that all manufacturers will go 
to universally uniform shaft hardness. The bearing 
manufacturer's answer to this is in his list of bearing 
bronzes, varying in load capacity, hardness, anti-scor- 


(Continued on p. 76) 
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Executives, product designers, engineers . . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


OIL BURNER MOTORS _ 8-01 


Four oil burner motors in sizes from Ye 
to % hp. engineered for quietness, ability 
to take overloads and absence of vibra- 
tion. Pictorial review of types and ele- 
ments of construction, specifications and 
mounting dimensions and available ac- 
cessories. Leland Electric Co. 


LAMINATED PLASTIC 8-02 


How and why different grades of a 
laminated plastic material are used for 
electrical, mechanical and chemical pur- 
poses. Manufacturing process and meth- 
ods of machining; tabulations covering 
physical, chemical and electrical proper- 
ties. Formica Insulation Co. 


PULLEY BEARING 8-03 


Features of a bearing designed specific- 
ally for the vertical mounting of idler or 
tension pulleys. Pulley design, housing 
and oil well construction, mounting, care 
of unit and radial load ratings are topics 
discussed. New Departure, Div. General 
Motors Sales Corp. 


POWER SCREWDRIVER 8-04 


Specifications of a magazine feed power 
screwdriver for the hopper feeding and 
driving of No. 2-6 screws of % to % in. 
lengths. Similar data on another ma- 
chine with a capacity for handling ma- 
chine and wood screws %g@ to 1% in. long 
and a heavy duty model for driving cap, 
machine and wood screws up to 2% in. 
long. Detroit Power Screwdriver Co. 


INDUCTOR MOTORS _ 8-05 


Two self-starting synchronous inductor 
motors for electrical, indicating and re- 
cording instruments, small regulating or 
controlling devices, and other applica- 
tions requiring a constant-speed source 
of torque or power. Construction fea- 
tures, performance characteristics, appli- 
cations and available ratings. General 
Electric Co. 


WIRE STRIPPERS 8-06 


Line of wire strippers including power- 
driven, foot pedal, hand lever and hand 
plier type models to meet a variety of 
problems and give trouble-free, efficient 
service. Pyramid Products Co. 
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PANEL INSTRUMENTS _ 8-07 


Panel type, 3 and 4 in. ammeters, volt- 
meters, single phase and polyphase watt- 
meters, radio frequency ammeters and 
milliammeters in round and square styles 
for ac. or de. Roller-Smith Co. 


INDUCTION MOTORS _ 8-08 


Two and four pole induction shaded pole 
motors for Yoo to “2e hp., continuous 
service. Electrical, mechanical and di- 
mensional data, including duty cycle and 
performance characteristics under full 
load, no load and stalled conditions. Sig- 
nal Electric Mfg. Co. 


BEARING DATA 8-09 


First three of a series of data sheets deal- 
ing with a self-lubricating sintered bear- 
ing. Cover method of installation, op- 
erating temperature, chemical and physi- 
cal characteristics. Johnson Bronze Co. 


RECHARGEABLE CELL 8-10 


Rechargeable flashlight battery which fits 
all standard cases designed for two 1% 
in. size D dry cells. How battery is con- 
structed, method of recharging and how 
operating savings are effected. Quirk 
Battery Co. 


SMALL DC. MOTORS _ 8-11 


Constant-speed, dc. motors in shunt or 
compound wound types covering a range 
of from % to % hp. Construction fea- 


. all those responsible for product development . . . 


tures, speed regulation, starting methods, 
typical applications and dimensional data. 
Westinghouse Electric & Mfg. Co. 


BRAZING ALLOYS 8-12 


Two low-temperature silver alloys: fea- 
tures and advantages they offer the user 
of brazing alloys for economical metal 
joining work plus improved quality. 
Handy & Harman. 


EXTRUDED TUBING 8-13 


New, greatly improved extruded insulat- 
ing tubing with outstanding electrical, 
mechanical and chemical characteristics. 
Lists nine important advantages and 
prices per 100 ft. of different sizes avail- 
able. Irvington Varnish & Insulator Co. 


SPLIT PHASE MOTORS 8-14 


Split phase, fractional hp. motors for ap- 
plications having light starting duty. 
Cross-section view shows construction 
features; typical speed torque curve; in- 
sulation and overload protection data and 
applications. Century Electric Co. 


PRECISION METERS 8-15 


Design features of the moving coil 
mechanism used in the manufacture of 
ammeters, milliammeters, voltmeters, etc. 
for measuring ac. and de. Also full di- 
mensional information on a group of 
meter cases used to house the move- 
ment. DeJur-Amsco Corp. 
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FLEXIBLE COUPLINGS 8-16 


Speed and load factors to determine size 
of the proper coupling; engineering data 
on heavy duty units, junior couplings for 
small bores and light loads, and light and 
medium duty couplings. American Flexi- 
ble Coupling Co. 


PORTABLE VOLTMETER 8-17 


Triple-range, reliable, portable ac. test- 
ing instrument offering high accuracy in 
conjunction with a scale length of 5% 
in. Ferranti Electric, Inc. 


HEAT CONTROLS 8-18 


Diversified line of controls for tempera- 
tures as low as minus 100 deg. or as high 
as 1400 deg. F. Specifications, installa- 
tion diagrams and general applications. 
Burling Instrument Co. 


TRANSFORMERS 8-19 


Up-to-date listing of a complete line of 
transformer components for broadcast, 
industrial and aircraft services, including 
equalizers and filters, automatic voltage 
regulators, public address audio com- 
ponents, etc. United Transformer Corp. 


PUMP MOTORS 8-20 


Numerous features of repulsion-start, in- 
duction-run, explosion-proof motors for 
gasoline pump installations, approved by 
Underwriters’ Laboratories for use in 
Class 1, Group D hazardous locations. 
Westinghouse Electric & Mfg. Co. 


SPEED REDUCERS 8-21 


Nineteen different styles of motorized 
speed reducers in 43 sizes from Y%o to 10 
hp. and speeds from 0.08 to 1140 rpm. 
enable manufacturers of slow-speed ap- 
paratus to select a type to meet their 
specific requirements. Janette Mfg. Co. 


RUBBER GOODS 8-29 


Contains, in condensed form, discussions 
of rubber transmission belting, V-belt 


@ No cost or obligation. 
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drive problems, cord conveyor belt, types 
of hose and fittings and other lines of 
mechanical rubber goods products. Also 
typical examples of developments in un- 
usual applications of rubber. B. F. Good- 
rich Co. 


VARIABLE SPEED UNIT 8-23 


Reviews the construction details, princi- 
ples of operation, speed control and ap- 
plication of a compact, efficient, self-con- 
tained, mechanical speed-reducing trans- 
mission with instantly adjustable speed. 
Lenney Machine & Mfg. Co. 


TIMING DEVICES 8-24 


Data on automatic timers for use on 
electrical appliances, photographic equip- 
ment, in coin meters, wall switches, bell 
signals, and as industrial switches for 
built-in applications. M. H. Rhodes, Inc. 


SUMP PUMP MOTOR _ 8-25 


Construction details of a fractional hp. 
sump pump motor with built-in float 
switch and automatic reset thermal-over- 
load protection. General Electric Co. 


SELF-LOCKING NUTS 8-26 


Concise explanation of their construction 
and self-locking action, as well as a gra- 
phic listing of the advantages to be ob- 
tained through their application. Elastic 
Stop Nut Corp. 


VOLTAGE REGULATORS 8-27 


Variable voltage regulator transformers 
for applying continuous variable voltage 
to any ac. circuit with high electrical 
efficiency and very low losses. Available 
standard models with specifications, prices 
and applications. Industrial Transform- 
er Corp. 


PROTECTED MOTORS _ 8-28 


Fully enclosed, fan-cooled induction 
motors for 2- and 3-phase ac. circuits in 
locations where dirt, iron dust, moisture 
or injurious fumes are present. Dis- 
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mantled and cross-sectional views illus- 
trate construction principles. Reliance 
Electric & Engineering Co. 


SYNTHETIC AGENTS _ 8-29 


Wide variety of chemical products such 
as synthetic resins and waxes, glycol and 
glyceryl esters, emulsifying agents, etc. 
for applications in many industries. Sug- 
gested formulae for the manufacture of 
additional products; useful tables; and an 
extensive index divided into industries. 
Glyco Products Co., Inc. 


RESISTORS 8-30 


Electrical and mechanical specifications 
of various standard and special types of 
non-inductive, wire wound, accurate re- 
sistors for measuring instruments, test- 
ing equipment, etc. Shallcross Mfg. Co. 


TRANSMISSION 8-31 


Comprehensive coverage of the entire 
range of requirements of the power trans- 
mission machinery field. Detailed speci- 
fications for shafting, couplings, pillow 
blocks, V-belt drives, pulleys, friction 
clutches, etc. T. B. Wood’s Sons Co. 


POWER UNIT 8-32 


New and improved features of a gear- 
type power unit for vertical mounting 
available in speed ranges from 21-432 
rpm. Patterson Foundry & Machine Co. 


WELDING ELECTRODES 8-33 


Chart lists uses, physical characteristics, 
currents and procedures for some 36 dif- 
ferent arc welding electrodes for virtually 
all welding jobs. Welders and welding 
supplies are also illustrated. Lincoln 
Electric Co. 


CONTAINER CLOSURES 8-34 


Revised booklet on the proper sealing of 
corrugated and solid fibre containers. 
Methods include hand and automatic seal- 
ing with adhesives, gummed paper tape, 
metal stitches and staples, and metal 
straps or wire. Robert Gair Co., Inc. 


INDUSTRIAL MOTORS _ 8-35 


Standard, fully-stocked motors to meet 
adverse operating conditions of various 
kinds. Features and characteristics de- 
fined and performance indicated. Lima 
Armature Works, Inc. 


MOTOR STARTER 8-36 


Manually-operated, across-the-line type 
motor starters, featuring the automatic 
relatching mechanism, for the starting, 
stopping and overload protection of single 
phase and polyphase motors up to 7% hp. 
Standard features, applications, cabinet 
and interior dimensions. Colt’s Patent 
Fire Arms Mfg. Co. 
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Manufacturing Features 


that SAVE. 























CONTINUALLY on duty .. . 24 hours a day, materials 
used in emergency signalling systems must not fail. 
That is why The Gamewell Company so widely em- 
ploys dependable Bakelite Plastics in its equipment. 
In this company’s Fire Alarm Box, for instance, a 
dozen vitally important parts—including the instru- 
ment mounting board and terminal cover, are made 
from these sturdy materials. As a result, not only un- 
failing performance, but decided economies in pro- 
duction are provided. 

Manufacturing Steps are Fewer because each of 
these parts is made from Bakelite Plastics, with metal 
sections firmly embedded, in a single molding opera- 
tion. As all constructional details are formed in the 
molding process, even for the smallest units, there is 
no need for tapping, drilling, slotting, counterbor- 
ing, and other time-consuming tasks. Since color is 
self-contained, costly finishing operations areavoided. 


Satisfactory Service is Assured, for despite the 


presence of moisture and extremes of heat or cold, 


Merchandising Features 


that SELL... 






PERMANENT DEPENDABLE MECHANICAL 
BRIGHT COLOR INSULATION STRENGTH 




























EASILY CLEANED RESISTANCE T0 RESISTANCE TO EXTREME 


SURFACES MOISTURE HEAT AND COLD 






—gained with Bakelite Plastics in Gamewell Fire Alarm Box 


dependable insulation is always provided. Many of 
these Bakelite Plastic parts are subjected to mechan- 
ical strain in use, yet, neither this nor constant vibra- 
tion from passing traffic will impair their enduring 
efficiency. 

Thousands of electrical manufacturers now gain 
similar savings and improvements in their products 
with Bakelite Plastics. See how you, also, may benefit 
by writing for illustrated booklet, 8P, ‘New Paths 
to Profits.” 

BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


Ts 


30 EAST 42nd STREET, NEW YORK 


BAKELITE 


TRACE MARKED 


The word “Bakelite” and the Symbo! ore registered trode-morke 
identifying produc & of Bokelite Corporation 


PLASTICS HEADQUARTERS 








MOTOR SPECIFICATIONS 





for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 





Alternating current motors are identified in the “Current” column, by the following key. 


SINGLE PHASE MOTORS 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 


6—Capacitor (condenser) 


7—Series 
8—Repulsion 


9—Compensated repulsion 


10—Repuision-start induction 


11—Repulsion induction 


12—Squirrel Cage 


POLYPHASE INDUCTION MOTORS 


e—Normal torque, normal starting current. 


b—Normal torque, low starting current. 
c—High torque, low starting current. 


d—Hisgh slip. 


e—Low starting torque, normal starting current. 


f—Low starting torque, low starting current. 


13—W ound rotor (slip ring) 
14—High cycle 
15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 





VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘Low Voltage" column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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RECTIFIER 


Back leak is an inherent property of 
all rectifiers. The higher the ratio of 
forward current to reverse current 
(back leak), the more efficient is the 
rectifier. If you were to measure the 
back leak of a Selenium Rectifier at a 
temperature of 150° F. you would 
find it to be less than 1/5th that of 
any other dry-plate rectifier. 


This unique virtue of the Selenium 
Rectifier prevents discharge back 
through the rectifier should the A.C. 
supply be interrupted, making it ideal 
for battery charging and as a current- 
blocking device for all types of con- 
trol circuits. Furthermore, the back 
leak always remains negligible 
throughout long continuous service. 


Other Outstanding Features of I. T.& T. Selenium Rectifiers 


The I. T. & T. Selenium Recti- nomical 


operation, low costs Overload Capacity: 


fier, a 100% domestic product, 
finds wide, general-purpose ap- 
plication in a variety of forms 
for the rectification of large or 
small currents at high or low 
voltages. It also has many other 
uses, such as spark quencher, 
polarizer or electronic valve. 


Efficiency : The high efficiency 


of the Selenium Rectifier over a 
wide load range assures eco- 
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and eliminates maintenance. 


Compactness: The high per- 
missible back voltage of the 
Selenium Rectifier plates holds 
to a minimum the number re- 
quired. Also the high current 
density permits the use of small 
plates. These features together 
with simplicity of design make 
it a comparatively small com- 
pact unit. 


withstand short overloads of 
ten or more times the normal 
rated current without damage. 


Ruggedness: It is entirely 
metallic, rugged in design and 
construction — unaffected ‘by 
shock or vibration. Not critical 
to assembly pressure. 


Wide Temperature Range: It 
operates instantly in ambient 


Consulting engineering services available for specific requirements. 


Address Engineering Department for descriptive bulletin. 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
137 Varick Street, New York, N. Y. 


temperatures of from — 40°C. 
to+75°C. for continuous service 
—higher for intermittent. 


Regulation: Stable output dur- 
ing years of wide use and good 
regulation with varying load 
demands. 

Electrical Stability: It has no 
moving parts, it requires no 
adjustments or replacements, 
there is nothing to get out of 
order. It has indefinitely long life. 
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reversing 


**Motors,”’ 
Classified Index 


’ 


Hershey Corp'n. 
D.C.) 


Russell Elec. Company 
Signal Elec. Mfg. Co. 
Speedway Mfg. Co. 

U. S. Electrical i 
Victor Elec. Prods., Inc. 
Wagner Elec. Corp. 
(Wool yarn for bearings) 


MOTOR 
MANUFACTURER 
section of this issue 

(Automatic start switch on 


For complete ad- 
Ohio Elec. Mfg. Co. 


dresses 
to 


A. C,; 


MOTOR SPECIFICATIONS 


Hansen Mfg. Co. 
Haydon Mfg. Co. 
Heinze Electric Corp’n 
Div. of Houdaille- 
Holtzer-Cabot Elec. Co. 
Janette Mfg. Co. 

(Wool yarn for bearings) 
Leland Electric Co. 
Master Elec. Co. 
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Because of past experience in the paper in- 
dustry, Richardson is peculiarly equipped 

to extend unique service to paper manufac- 
turers in the development of INSUROK parts 
for paper-mill production units. Gears; Bear- 
ings; Toe Blocks; Doctor Blades; Felt Whipper 
Bars; Valve Discs; and other paper- mill equip- 
ment made of INSUROK are widely used. The 
result is increased operating efficiency, sharply 
reduced costs, and improved product. 


Soon to be placed in service by Knowlton Bros., 

Watertown, N. Y., are the three Laminated 

INSUROK suction-box covers illustrated above 
.. each 86” long, 10” wide, and 34” thick. 


Wel 


Melrose Park, (Chicago) Il I 
New Brunswick Lo 


RICHARDSON TECHNICAL SERVICE 


Available without cost or obligation, the facili- 
ties and personnel of Richardson Design, Re- 
search and Engineering Laboratories are at your 
service. Consult the nearest Richardson office. 


LQ 


The RICHARDSON COMPANY 


Detroit Office 4-252 G. M. Building, Phone Madis 1386 


Tid 


New York Office 75 West Street Phone Whitehall 4-4487 
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A FEW S. S. WHITE 
FLEXIBLE SHAFT 
APPLICATIONS 


POWER DRIVES 


INSTRUMENTS 
Counters 

Indicators 
Speedometers 
Tachometers 
Taximeters 
GENERAL 

Air Conditioners 
Aircraft Fuel Pumps 
Bottling Equipment 
Business Machines 
Concrete Surfacers 
Concrete Vibrators 
Cotton Pickers 
Engraving Machines 
Flame Cutting Machines 
Food Handling Machines 
Hair Clippers 

Home Workshops 
Kitchen Appliances 
Massage Machines 
Mechanical Toys 
Portable Tools 

Screw and Nut Setters 
Shoe Machinery 
Tube Cleaners 

Valve Grinders 
Washing Machines 
Windshield Wivers 


REMOTE CONTROLS 

AUTOMOTIVE 

Antenna Control 

Carburetor Choke and 
Needle Valve Adjust- 
ment 

Clock Setting 

Crank Case Drain 

En3ine Governor Control 

Gear Shift Control 

Radio Receivers 

Retractable Head Lights 

Trip Mileage Reset 

AIRCRAFT 

Antenna Reel Control 

Beacon Receivers 

Compass Lc op Control 

Gyro Pilot Control 

Heating Register Control 

Radio Receivers 

Tab Control 

Variable Pitch Propeller 

GENERAL 

Cam Position Indicator 

Centralized Machine 
Controls and Adjust- 
ments 

Electrical Switches 

Gun Fire Controls 

Oven Thermostat Controls 
on Domestic Ranges 

Valve Position Indicator 

Washstand Drain Control 

Weighing Balance Accu- 
rate Adjustment 





Most Golfers have one, but—it isn't 
golf we're driving at—it's power 
drives like those listed at the left. 
Time-tested and proved S. S. WHITE 
Flexible Shafts of the Power Drive 
type will solve them — simply, 
effectively, economically. 


BULLETIN 1238 brings you all 


the “dope’’ about power drive 
flexible shafts. Write for a copy. 





em pa 4 
w REMOTE CONTROL 


If so, you will find a ready solution 
in S. S. WHITE Flexible Shafts of 
the Remote Control type. Note the 
remote control applications listed. 
They may suggest possible uses in 
the products you design. 


BULLETIN 38 brings you full 


details about remote control flex- 
ible shafts. Write for a copy. 


e 
WE'RE READY TO HELP YOU 


Our engineers will gladly make 
recommendations on specific power 
drive or remote control problems 
and help you work out actual 
applications. No obligation. Just 
send us essential data. Anyway, be 
sure to write for the Bulletins— 
they're good to have handy when 
you design. 


HITE 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department L, 10 East 40th St., New York, N. Y. 


FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL cnd COUPLING 








SLEEVE BEARINGS 


(Continued from p. 68) 


ing properties, etc. Decide what shaft you will use 
and the bearing manufacturer will supply the best bear- 
ing material to run with it. 


FINISH OF SHAFT AND BEARING 


HERE has been much talk about fine finishes 

throughout the automotive and aircraft industries. 
We can learn a great deal by observation and have 
already applied some of these principles to electric mo- 
tors. The art in producing a long wearing surface on 
shaft or bearing is to provide a surface finish so smooth 
that no minute projections of material exist. The old 
wearing in or burnishing of a bearing was a crude 
process of seating and utilizing the available surface 
which technical progress has improved. 

The answer has been, and is, to produce a bearing 
surface finish so smooth that no wearing in is necessary 
and to mate it with a shaft so smooth and true that it 
seats perfectly in the bearing and will not scuff the 
softer material of the bearing. Thus we reduce the 
demands upon the bearing for wear absorption and in- 
finitely improve the bearing combination. 

Bearing manufacturers are completely equipped with 
the most modern machines for producing these highly 
accurate and smooth bearing surfaces and use the most 
modern scientific instruments for measurement of such 
surfaces, (Micro-inch profile measurement and com- 
parator microscopic inspection). Today a greater ap- 
preciation of surface finish and its value is coming into 
the electric motor industry. The use of high finish on 
bearings and shaft often affords a saving in assembly 
costs and will always increase the service life of the 
equipment concerned. It can safely be said that any 
money spent in producing improvements in finish on 
these parts is well invested. 

In this discussion of bearings we have touched on 
many things, perhaps too lightly in some cases. Our 
sole idea is to cultivate constructive thinking on the 
subject of sleeve bearings for electric motors. If all 
motors are near perfection in design, we talk needlessly 
but some evidence is presented in the form of bearing 
failures which stirs us to activity. Bearing failures can 
be classified as due to: 


1. The use of bearing metals unsuited to the task at 


hand. 
2. Poor oil supply and circulation system. 
3. Improper application of grooving. 
4. Lack of proper running clearance. 
5. Insufficient bearing area to carry the maximum 


capacity of motor to full overload rating. 
6. Lack of routine inspection and oil replenishment. 
Dust seals not provided, particularly in dirty at- 
mospheres. 


N 


8. Poor lubricant. 


Regardless of basic cause, failure is nearly always 
evidenced in the physical condition of the shaft and 
bearing surfaces. Incidentally, one of the best safety 
devices that can be put in an electric motor is a cast 
bronze bearing, because heat will be quickly conducted 
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the terminal resistor. But what has long puz- 
all J zled engineers is how to weld these ele- 
ee i ments into a solid, durable whole. 
ae 4 In the Hardwick, Hindle ferrule termi- 
pte ; nal resistor this problem is solved by the 
2 use of Monel. Cracking and breaking dur- 
ing baking at 1300°F., and also during 
che operation at 420° F., have been largely 
eliminated. A sturdy unit with clean, 
smooth contacts, no loose parts, and good 
for long, trouble-free service is the result. 
What makes possible this accomplish- 
lum ment? The valuable combination of prop- 
erties offered by Monel: 
ae 1. COEFFICIENT OF EXPANSION 
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even during baking at 1300° F. 
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Ferrule terminal resistors made 
by Hardwick, Hindle, Inc., of 
Newark, N. J. with Monel ferrules 

an integral part. Available in sizes 
13-160 watt. 


by damp atmospheres during operation. 


4. GOOD FABRICATING QUALITIES 


which permit strong, permanent con- 
nections by silver soldering. 


5. SILVERY RUSTLESS LUSTER 


assuring attractive appearance. 


Just as Monel proves an ideal material in 
this application, so this or another of the 
Nickel- base alloys—“R” Monel, “K” Monel, 
“Z”” Nickel, Inconel — may prove just the 
material you need. Write for further infor- 
mation on these tough, rust proof metals 
and on Inco technical service. Ask for the 
booklet “Tremendous Trifles.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
New York, N.Y. 
+ * 
‘‘Monel” is a registered trade-mark of The International 
Nickel Company, Ine., which is applied to a 


nickel alloy containing approximately two- 
thirds nickel and one-third copper. 
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Send for this 
New 36 Page 
CATALOG 
| No. 40 


Showing 


COMPLETE 
LINE OF 


HEINEMANN 
**Me-Cirk-it”” 
Fully Electro-Magnetic 
CIRCUIT BREAKERS 


Here you'll find full in formation on Circuit 
Breakers that combine delayed tripping on 
harmless overloads and instantaneous trip- 
ping on short circuits. Ratings are from 50 
milliamperes up to 50 amperes for equip- 
ment such as X-ray machines, diathermy os- 
cillators, radio transmission sets etc. 
Auxiliary Breakers for fractional h.p. mo- 
| tors used on household appliances, electric 
tools, air conditioners, etc. . . . Magnette 
low cost, small size breakers from 6 to 50 
amperes for lighting panel boards in 
homes, stores, office buildings and factories 
. . . Equipment protector from 50 milli- 
amperes to 50 amperes for the protection 
of small rural type transformers. Don’t fail 
to send for your copy of this catalog. 


HEINEMANN CIRCUIT BREAKER Co. 


Subsidiary of HEINEMANN ELECTRIC COMPANY 


Est. 1888 
99 PLUM ST. TRENTON, N. J. 
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away from the bearing surface even if it originates in 
the electrical circuit. If it is necessary to use a thin 
wall bearing, give it all the backing you can in the hous- 
ing. If your design does not allow a good backing in 
the housing, put plenty of wall thickness on the bearing 
and it will carry the structural and bearing surface 
load.* It is quite plain that a bearing surface must be 
solid, not springy and weak. Only cast bronze can 
give you the intimate contact of bearing with housing 
that insures rapid heat flow and lifetime solid retention 
of bearing in housing. 

Though all of the causes for failure have been men- 
tioned and number 8 is a frequent offender, it generally 
appears when the advice of an accredited lubrication 
engineer has not been asked or not been heeded. Give 
the oil man a break. Let him in on your plans and he 
will cooperate with the bearing engineer. 

Bearings have reached a stage of development where 
you may present your problem (preferably in its em- 
bryo stage) to a responsible firm and avoid the hit or 
miss or the trial and error system of experimentation. 
Bearings have been used for so long and so many 
experience data have been gathered that it is likely 
someone else has done the experimenting which many 
others might needlessly repeat. Consult freely with the 
statf of the bearing manufacturers. 


* See also “A Sleeve Bearing Is No Better Than Its Bush- 
ing,” March 1940. 


Prize winning manuscripts in the Sixth Annual 
ELECTRICAL MANUFACTURING © Product 


Design Contest will earn cash awards and 


industry recognition for outstanding products. 


CONTEST CLOSES AUGUST 12th 








AUTOMATIC GRINDER 


(Continued from p. 57) 





ally deferred until the work slide has returned to the 
proper position for starting the next piece. Thus, an- 
other point of possible error is eliminated. 

In addition, the control panel provides simple con- 
trol for a motor driven coolant pump, selection of man- 
ual dressing for wheel forming, and numerous minor 
features contributing to the convenience of the operator 
and to the protection of the machine and its motors. 
Centralization again proves its worth. 

The entire control scheme is based upon essential 
maintenance of the prescribed sequence of operations, 
regardless of intentional interruption or unexpected in- 
terruption through power failure or similar causes. The 
use of latched relays maintains sequence control under 
all conditions. Means are available, however, for in- 
terruption of the cycle at any point and reversal as 
required to prevent damage resulting from breakage 
or other abnormal conditions. Thus fully automatic 
control is provided with complete flexibility to cope 
with abnormal conditions. 
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4 PRODUCTS 
4 PROBLEMS 


I Simple Answer 


A iba products made to sell must have “Box Office” 
appeal. To bring in the customers they must be 
durable, efhcient, attractive and priced right. Many 
manufacturers are finding the answers to these re- 
quirements by fabricating parts and products from 
Cold Rolled Strip Steel. 

American Quality Cold Rolled Strip Steel is made 
in a complete range of edges, tempers, finishes and 


AMERICAN S9TEEE 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


widths. It is a low-cost material that forms easily 
and gives excellent results in high-speed, continuous 
operations. 

You may have a problem that American Quality 
Cold Rolled Strip Steel will solve. Our representa- 
tives offer you a valuable service that you are free 
to use at any time. Call the man from American 
Steel & Wire Company—today. 

& wWwirReE 


COMPAN Y 


Cleveland, Chicago and New York 
ific Coas ‘ ‘ ° United States Steel Export Company, New York ; ‘ 
A) 
(/ 














































Spectrographic analyses play an important part in 


Bridgeport’s laboratory tests for phosphor bronze 


BRIDGEPORT CONTROLLED 
CASTING GIVES YOU FINER 
PHOSPHOR BRONZE 


The relationship between contro! in the manufac- 
ture of Bridgeport brass mill products and their 
efficiency in use is direct, immediate. 


For example, Bridgeport Phosphor Bronze is made 
from larger, sounder, more homogeneous castings 
and rolled with accurately controlled precision on 
Further, the 
composition is checked in the laboratory with the 
The 
. resulting sheet, strip, and coil is exceptionally uniform, 

tough, resilient 


powerful 4-high tandem roll equipment. 
most modern testing and analytical equipment. 


with the elasticity that withstands 
repeated reversal of stresses. It not only assures you 
top quality spring metal parts but smooth, economical 


production. 


pS . SS 


Use Bridgeport Controlled Quality 


Bronze in your next run of switch or contact parts 


Phosphor 


and note the improvement! 


BRIDGEPORT BRASS 


Bigeg BRIDGEPORT BRASS COMPANY 
Se BRIDGEPORT, CONN.+ ESTABLISHED 1865 
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PRESSURE-LEVEL CONTROLS 


(Continued from p. 36) 


to complete the circuit when the liquid level rises above 
the desired point. Thus, full flexibility for various ap- 
plications is attained. 

A switch designed for low water protection on oil 
burners, electrically heated boilers and similar products 
employs enclosed mercury contacts mounted on a snap- 
action mechanism. This mechanism is actuated by a 
Bourdon tube which is responsive to steam pressure, 
and also by a float which is responsive to the water 
level in the boiler. The switch breaks the circuit to the 
burner when the water level is too low or the steam 
pressure too high. While either condition exists, the 
circuit remains open and the burner cannot operate. 
This switch is available for pressures up to 300 Ib. 


INDUCTION-TYPE SWITCH REQUIRES NO FLOAT 


HERE the liquid under control is a conductor of 
electricity, a floatless type switch, consisting of an 
electrically operated relay and two electrodes which are 
suspended into the liquid, may be employed. This 
switch finds many applications on brine pumps, acid 
pumps, condensate return pumps, high and low water 


TILIZING a= dia- 

phragm of special 
synthetic - rubber - im- 
pregnated fabric, switch 
(A) is designed to open 
or close contacts on 
changes of pressure or 
vacuum of water, oil or 





air pressure systems. 
Heavy duty, double- 
break, silver contacts 


are self-aligning. Bel- 
lows-operated pressure 
switch (B) can be used 
with any type of com- 
pressor or with any 
refrigerant.@ For 
ammonia service a monel 





metal bellows housed 
in a steel cup may be 
supplied. 


cut-offs, etc., and is capable of handling variations in 
levels from 14 in. upward. Control is accomplished by 
the rising and receding water level which acts as a 
switch between the electrodes and the grounded tank 
to open or close the relay circuit. 

The relay consists of an exciting coil and a control 
The exciting coil, on 
the upper bar of the core, is connected to a permanent 
source of ac. and has a maximum input of 3% watts. 
Around the lower bar of the core is the control coil 


coil wound on a rectangular core. 


which serves, by means of the induced current generated 
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“TOPHET" is the nickel-chromium resistance 
wire used in the famous National Enameling 


and Stamping Company (NESCO) ROASTER. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


NESCO be Luxe 


AUTOMATIC ELECTRIC ROASTER 


VISIT OUR 1940 WORLD'S FAIR EXHIBIT IN THE HALL OF INDUSTRY AND METALS 


Meee ne iptpa pat 


SPEED-O-SCOPE 


The use of molded plastics instead of wood and 
metal reduced the weight, lowered the production 
cost and improved the appearance of the Speed- 


O-Scope. 


For large, precision parts molded of plastics, write— 


Chicago Molded Products Corporation 


1024 North Kolmar Ave. Chicago, Illinois 
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OR practical solutions to problems involv- 

ing made-to-order screws and headed 
parts — formed accurately and economically 
by the cold upset process — it will pay you to 
consult PROGRESSIVE experts. In addition to 
standard Machine Screws and Nuts we spe- 
cialize in fastening devices requiring heads, 
threads or finishes to meet particular require- 
ments. Send us your sample screws or specifi- 
cations for estimates. No obligation, of course. 
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FOR AUTOMATICALLY OPENING AND 
CLOSING CONTACTS IN CONTINUOUSLY 
REPEATING SERIES OF OPERATIONS 


EAGLE FLEXOPULSE 


@ A 60 to 1 timing range 
@ No gears to change for cycle regulation 
@ No cams to adjust for contact setting 


@ Visible indication of contact closure 
adjustment provided. 


CHRONOFLEX _IN- 
STANTANEOUS RE- 
SET TIMER: An Ideal 
Reset Timer for Auto- 
matic Machine Control 
problems. Shows prog- 
ress of cycle as time 
expires. Bulletin No. 
266. 


The ideal time switch for control- 
ling Valves — Motors — Lights — 
Gongs — Sirens — Electric Furn- 
aces — Temperature Controls — 


Signs — and other devices. 
MICROFLEX _IN- 
STANTANEOUS RE- 
SET TIMER: For those 


Here is a timer that is particularly 
applications specifying 
a high degree of accu- 






adapted to instrument panel appli- 
racy. Units are avail- 
minus 1 60 second to 
plus or minus one min- with the most expensive panel 
board instruments. The timer is 
TIMER: For multiple 
circuit applications. Cir- 
other end operste on contact capacity and can be had 
cycles which are also 
‘ with S.P.S.T. or S.P.D.T. contact 
COUNTER: The only 
fey eutometic reset ard models, having timing ranges 
= from 2 seconds to 2 minutes, 20 
riven or impulse oper- 
ated applications. Bul- 
Send for Bulletin No. 265 
Pate SoU Ay 
at 71 CORPORATION 


able guaranteeing accu- cations. Being attractively styled 
ute. Bulletin No. 255. 

arranged for either surface or flush 
cuits are electrically in- 
independent except as 
Bulletin No. 260. action. Timers are available for all 
counter on the market. 
gad soataite seconds to 20 minutes or 2 minutes 

FACTORY & GENERAL SALES OFFICE MOLINE, ILLINOIS 


racy from a plus or it may be used in conjunction 
MULTIFLEX RESET 

eeeer ahah mounting. All units have large 
to maximum duration. 

ree gt geil voltages and frequencies in stand- 
Units available for shaft 

to 120 minutes. 
CONTR 
wy 2 ie 
EXECUTIVE SALES OFFICE . SUMS LESS 





in it, to control the operation of the relay. Two legs 
extending from the lower part of the core act as poles 
to attract an armature below, the movement of which is 
utilized to open or close a double-break contact. Cur- 
rent passing through the exciting coil sets up a magnetic 
flux in the core which circulates through the lower bar 
and sets up a potential in the control coil. When the 
control circuit is completed, the current in the control 
coil creates a counter-magnetic flux in the lower core 
bar and diverts the primary flux to the poles of the core. 
This causes the armature to be drawn to the poles and 
to actuate the contacts which serve to provide a holding 
circuit. Where it is desired to change the level from 
high to low, as on sump pumps, deep well pumps and 
similar pump-down applications, the contacts are nor- 
mally open and are closed when the liquid reaches the 
upper electrode, and opened when the liquid leaves the 
lower electrode. On pump-up operations, as on boiler 
feed pumps and elevated tanks, the contacts are nor- 
mally closed and are opened when the liquid reaches the 
upper electrode and closed when the liquid leaves the 
lower electrode. 

Diaphragm-type switches are designed to open or 
close contacts on changes of pressure or vacuum. One 
type of pressure switch, made in maximum pressure 
ratings of from 13 to 5,000 lb. consists essentially of 
a punched steel case, a pressure chamber with dia- 
phragm, an adjusting spring, lever system, and a toggle 
mechanism with quick make and break contacts. The 
toggle device is an overcenter mechanism so arranged 
that, as the diaphragm actuates the operating lever, the 
pressure on the contact arm is increased gradually until 
the lever passes over center, thus assuring increased 
contact pressure on the instant of opening. By turning 
a setscrew, the tension of the spring which rests against 


(SAGE-TYPE pressure 

or vacuum switch 
designed for Bourdon 
tube operation is avail- 
able in ratings up to 
10,000 Ib. maximum. 
Provides Q-wire con- 
trol for motors driving 
pumps or compressors. 





the diaphragm can be varied to change the pressure at 
which the switch will operate. This switch can be 
utilized as a motor starter on applications where small 
motors are used, and is rated at % hp., at 115 to 230 
volts de. Polyphase ratings range from 2 to 5 hp., at 
110 to 550 volts. In addition to the pressure types, 
there is a vacuum switch in this same design which 
is capable of operating at a maximum of 28 in. of mer- 
cury. A double-pole, single-break, pressure switch, 
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UNROLLING TENSIONS 


for 


COIL 
WINDERS 


Light Compensator Used 
With No. 98 Tension 





Uniform wire tension — regardless of the amount of 
wire on the spool—is the reason for the widespread 
use of Universal Unrolling Tensions. After many 
years’ successful operation on Universal Coil Wind- 
ers (Nos. 84, 98, 102, 103, 104, 105), they are now 
available for all types of winders, offering these 
additional advantages: 
Compactness—Ease of Handling—More Positive Adjustments 
No. 98 Type Illustrated covers 
sizes No. 8 to No. 25 B&S Gauge 


(other types available up to No. 
44B&S) 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 


PRICES ON REQUEST 
ADDRESS 
P. 0. BOX 1605 




















SPURS 
SPIRALS RATCHETS 


BEVELS SEGMENTS 





SPIRAL GEARS like these can “go haywire in a 
hurry” if they are not ‘right’...Being right or wrong 
is the big difference between being IN or OUT 
of the ‘know-how’. Buy yours from SPECIALISTS 


such as— 





Made to order only No stock No catalog 





Gear Specialties 
CO moe WE ceRe mn ca 


2650 W. Medill Ave. Phone Humboldt 3482 


AUGUST 1940 





Photo Courtesy RCA Mfg. Co., Inc. 


Guardian Goes On Record For 
“IMAGINATION” 


* Ever drop a coin in an automatic phonograph? Chances 
are 9 out 10 you have—and chances are that Guardian Elec- 
tric controls helped ‘‘size-up"’ that nickel, dime or quarter— 
making sure the coin was good—that all records of your 
choice came up to play, however scattered your selection. 
But, that was fairly simple. 


Imagine 20 separate record selectors scattered now at dif- 
ferent points, with groups of people dropping nickels, dimes, 
quarters—choosing the same or different records simultane- 
ously—still getting everything they want and pay for. 
Beginning to sound like music to your ears Mr. Product 
Engineer? 


Relays by Guardian 


Applied to the automatic phono- 
graph industry, Relays by Guardian 
helped solve this perplexing prob- 
lem—not once—but in half-a-dozen 
diferent ways, each fitted to the 
individual manufacturer's product. 





Type-R 
Stepping Relay 


Is your control problem just as tough? It could be even 
tougher but chances are 99 out of 100 Guardian Engineer- 
ing and Guardian Control Equipment will do your job. 
Send us a print or description—or simply outline your prob- 
lem. Do it today—and you'll get prompt, experienced, 
intelligent cooperation without any cost or obligation 
whatsoever. 


By the way, we have a new catalog—hot off the press—full 
of control information—drop us a line on your letterhead. 


GUARDIAN WELECTRIC 


1627 West Walnut Street Chicago, Llinois 




























































NOW — IMPROVE THE PERFORMANCE OF ALL 
APPLIANCES HAVING ENCLOSED HEATING 


ELEMENTS BY ae 4 2 7 


NEW e HIGH HEAT MICA PLATE 


Hard, Compact, Extremely Durable and Non-hygroscopic, this new 
Mica Plate exhibits extraordinary Electrical Insulating Resistance 
at highest operating temperatures for Electrical Appliances (1200 
F. India, 1500° F Amber). 


Y-27 is of uniform quality and free from stains or foreign matter. 
It can be punched to any shape, slotted and perforated without 
cracking or flaking. Its low first cost plus ease in wiring and 
assembly operations make it the most desirable as well as most 
economical insulation for Enclosed Elements. 

Furnished in sheets 2212 x 25'2 inches, any thickness or in punched 
and slotted pieces any shape or thickness. Write for samples for 
test purposes. 


NEW ENGLAND MICA COMPANY 


Incorporated 
Waltham, Massachusetts 











The manufacturer of devices requiring an auto- se 
matic response to temperature changes, discovers 
Dole Thermostatic Bi-Metal as a ‘““hidden treasure’. 
Its non-fatiguing response adds value far above GE C 
actual cost. Hidden away in the assembled product, 

it requires no attention as long as the device lasts. >//pp- 
Often it brings vital savings in production cost. a 


Get all the facts‘on Dole Bi-Metal . . . its availability in the 
precise form to fit your specifications... The Dole engineering 
staff offers-you a wealth of valuable experience data. 


THERMOSTATIC BI-METAL 


Elam te eel Me Src eer 


Offices: Detroit and Albany, N. Y 










suitable for water pump applications, is available in 
pressure ratings up to 200 Ib. maximum. It employs 
butt-type, silver contacts which are actuated by a high- 
speed mechanism for quick make and break operation. 

Another two-pole pressure switch, suitable for use 
with small compressors, domestic water systems, etc., 
employs a rubber fabric diaphragm to actuate an over- 
center toggle mechanism which provides positive snap- 
action to heavy silver contacts on both make and break. 
This switch is rated at 230 volts de. and 110 to 550 volts 
ac., and is designed for pressures up to 150 Ib. 


Both 


A 


OMBINATION 

float and pres- 
sure switch (A) for 
hydro-pneumatic 
tank applications 
maintains water level 
and air volume auto- 
matically and permits 
utilizing maximum 
capacity of — tank. 
Air volume is con- 
trolled by stainless 
steel float (B) in 
float column attract- 
ing a permanent mag- 
net pivoted outside. 


B 





the pressure range and differential are fully adjustable. 
This switch is also available in a heavy duty design for 
pressures up to 200 Ib. A compact, two-pole, double- 
break switch, designed as a high pressure safety cutout 
for refrigeration applications, is available in pressure 
ratings up to 275 Ib. It is supplied with a nickel alloy 
bellows for ammonia service and with a copper bellows 
where other refrigerants are to be handled. This switch 
automatically starts the compressor when the pressure 
is reduced to normal and may be supplied with a lock- 
out requiring manual resetting. A low pressure, safety 
cut-out switch, designed for ammonia service to pre- 
vent continued operation when, for any reason, gases 
are prevented from returning to the low side of the 
compressor, has a minimum opening pressure of 3 Ib., 
and a maximum closing pressure of 70 lb. This switch 
has a single-pole, double-break contact and is designed 
to open the circuit at low pressure and to automatically 
close the circuit when normal high pressure has once 
more been restored. 


INDICATCR SWITCH HAS CALIBRATED SCALE 


ESIGNED tor pressure or vacuum control, a single- 
pole, gage-type switch, suitable for pilot circuit con- 
trol up to 600 volts, is furnished in designs capable of 
handling pressures up to 10,000 Ib. per sq. 
vacuums up to 30 in. of mercury. 


in., and 
The construction 
includes a standard pressure gage with a Bourdon tube 
which actuates a swinging contact arm and the indicat- 
The contact arm moves back 
sourdon tube expands or contracts 


ing needle of the gage. 
and forth as the 
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@ Eliminate these four charges 
from your cost sheet . . . plating, 
polishing, refinishing and _lac- 
quering. American Bonded Met- 
als are completely pre-finished — 
needing only to be stamped, 
formed, drawn or bent-into your 
finished product. 





CREPE 


AM PAK waooine 
ageeee | protects your product 


p p sheets, coils and flat 
wire. In Nickel, Chromium, Brass and 


Toei Neh e dresses your package 
AMERICAN NICKELOID COMPANY 
For Worlds Finest Fhe finished Metals 


1322 SECOND ST. PERU, ILLINOIS 


Write for FREE “Test Kit” of Pre-finished Metal 








The popular Zenith Chairside Model Radio is 
protected in transit by KIMPAK Crepe Wadding 


B Why risk disappointing your customers with mer- 
chandise damaged in transit? For your protection, and 
their good will, pack with KIMPAK.* 

Soft, yet resilient, KIMPAK acts as a shock absorber 


CNS ; ‘y f for your product in transit — guards against breakage, 
Caos 7 e 


Oe es J bs scratches, “press marking” and surface “burning”. 

’ - What’s more, KIMPAK helps to dress up your package 
and give it far more sales appeal. 

KIMPAK comes in rolls, sheets and pads of wanted 
thicknesses and sizes which can be applied quickly 
and easily without fuss, muss or waste. It can be used 
for packing nearly every type of product. And since 
KIMPAK absorbs 16 times its own weight in moisture, 
it more than meets government postal regulations 
regarding shipment of liquids. 


FOR precision TIMING APPLICATIONS Mail the coupon today and receive further infor- 


: mation and samples for testing. 
@ Available in a diversity of speeds to meet your voltage, 


frequency and torque requirements, Haydon timing motors are *Reg. U. S. Patent Office and Foreign Countries | 
compact and easily mounted. Selt-starting, synchronous, com- 


plete with oil-sealed gear trains. Output shafts are double bear- FREE! 1940 Portfolio of KIMPAK 


| 
ing equipped; back lash held to a minimum. Particularly adapt- | KIMBERLY-CLARK CORPORATION EM-8 
able for industrial clocks, time switches, recording instruments, | Neenah, Wisconsin 
etc. Write today for descriptive data; no obligation. | Address nearest sales office: 8 S. Michigan Ave., Chicago 

122 E. 42nd St., New York Ciry. 510 W. Sixth St., Los Angeles. 
FOR PERFORMANCE, SPECIFY HAYDON | Please send us the 1940 Portfolio of KIMPAK. 
| 
| 
| 











Company 


Address 


HAYDON MANUFACTURING CO., INC. 


CTI Peaks: 


Attention of__-- : Our Product is_...- ; | 
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is a noteworthy feature of PILOT Shaded 
Pole Motors. H.P. ratings—1/300th to 
1/15th. bieead ae foe Bulletin P-140. 
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This thermostat can be used to control the 
temperature in aquariums, chicken brooders 
or any other place where small electrical 
elements are used for heat. In order to 
offer maximum efficiency of operation, at 
low cost of production, this manufacturer 
chose Chace High Temperature Bimetal as 
the actuating element for this thermostat. 


Regardless of the product, if automatic 
control of temperature is required, some 
one of the many types of Chace Bimetals 
will do the job efficiently — economically. 


W.M.CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 





with change in pressure, making contact with adjustable 
stationary contacts at either end of its travel. When the 
arm makes contact at the low pressure setting, the con- 
tact energizes a relay mounted below the gage, closing 
its contacts. This relay is connected into the control 
circuit of the pump motor starter so that when it closes 
the motor is started. At the high pressure setting, the 
contact arm short-circuits the coil of the relay which 
drops out, stopping the pump motor. <A_ calibrated 
scale is provided to facilitate accurate adjustment of 
the stationary contacts to give any desired opening and 
closing pressures up to 70 per cent of the maximum 
capacity of the gage on pressure and hydraulic type 
switches, and up to full capacity of the gage on the 
vacuum type designs. 

Switches combining both float and pressure actuated 
mechanisms for the control of water level and air vol- 
ume in hydro-pneumatic tanks are built in pressure rat- 
ings up to 225 lb. In one design, the pressure mechan- 
ism consists of a phosphor-bronze bellows diaphragm 
having a hardened thrust pin which actuates a lever. 
The end of this lever is connected by means of a stain- 
less steel tape to the hub of a dise on which is mounted 
two mercury switches. A rise in pressure causes the 
disc to rotate in a clockwise direction, opening and 
closing the mercury switches. The pressure mechanism 
and switches are contained in a housing which is 
mounted on a float column. Air volume is controlled 
by means of a stainless steel float located inside the 
column. A permanent magnet, pivoted to the outside 
of the column, is attracted by the float when the correct 
liquid level is reached and trips a mercury switch to 
operate the pump motor starter. 

When installed, the float column is approximately 
level with the center line of the tank. The contactor 
on the float column can be moved up or down to adjust 
the high level setting. A 34 in. pipe is used to connect 
the bottom of the control column to the bottom of the 
tank, while a 4 in. air line is run from the top of the 
tank to the pressure connection. A typical cycle of 
operation may be illustrated where a centrifugal pump 
is used to discharge into the tank. 

With the tank at proper liquid level and air pressure, 
a drop in level results in a corresponding drop in 
When the pressure drops to a predetermined 
point, the pressure mechanism closes the circuit to the 
pump motor starter. When the pump raises the liquid 
to the proper level, the float attracts the magnet in the 
contactor housing on the float column, opening the cir- 
cuit to the motor starter and stopping the pump. At 
this point, if the pressure has not increased to the proper 
value, the air compressor is started and raises the 
pressure to the correct setting. If the pressure is at the 
correct value, however, when the float is raised to a 
point opposite the magnet, no air will be added. 

Among the companies active in the manufacture of 
float and pressure switches and including those con- 
tributing material for this article are: Alco Valve, 
Allen-Bradley, Arrow-Hart & Hegeman, Automatic 
Control, Bender Warrick Corp., Cutler-Hammer, Gen- 
eral Electric, McDonnell & Miller, Mercoid Corp., 
Minneapolis-Honeywell Regulator, Newark Boiler 
Regulator, Perfex Corp., Pickering Products Corp., 
Fred H. Schaub Engineering, Ward Leonard Electric, 
Water Level Controls, Westinghouse Electric & Mfg. 


pressure. 


ELECTRICAL MANUFACTURING 























































stable 
n the 
con 
osing 
mtrol 
‘loses 
x, the 
vhich 
rated 
nt of 
yr and 
imum 

type 
n the 


uated 
r vol- 
€ rat- 
‘chan- 
iragm 
lever. 
stain- 
unted 
es the 
x and 
anism 
ich is 
rolled 
le the 
utside 
orrect 
tch to 


nately 
itactor 
adjust 
mnect 
of the 
of the 
cle of 
pump 


sssure, 
‘op in 
‘mined 
to the 
liquid 
in the 
he cir- 
» At 
proper 
es the 
at the 
l toa 


ure of 
e con- 
Valve, 
omatic 
, Gen- 
Corp., 
Soler 
Corp., 
lectric, 
: Mfg. 


URING 


FIBRE FABRICATION DATA BOOK 


Factual, concise, up-to-the-minute... /¢¢ Hy) UE 
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See how production costs can be re- 
duced by substituting this all-rag fibre 
material for costly synthetic resins . . . 


See how intricate shapes in quantities 
of one hundred or one million can be 
supplied on short notice... 


See why the electrical and mechanical 
properties of Brandywine Fibre offer 
such tremendous advantages to manu- 
facturers .. . 


See the actual fabrication of precision 
parts that meet specific requirements— 
using Brandywine Fibre tubing as a 
base... 


This catalog has been prepared to show specific 
properties and uses for fibre insulation. 
Because many uses for fibre tubing and insula- 
tion are often overlooked—some even 
unknown—Brandywine presents a handy com- 
pilation of fibre data for industry. Now is the 
time to send for yours. . . . It's free to you. 


“nme ron your corr AML 
aterm PRODUCTS COMPANY 


1402 Walnut St. Wilmington, Dela. 








HOW TO CHOOSE THE RIGHT 


PRODUCTION ¢ pe@@y LINES COME RESISTOR COATING 


FOR YOUR JOB 
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Wire wound resistor troubles generally 
result from failure of the protective coat- 
ing to guard against heat, moisture, salt 
air, etc. Your equipment is designed for 
a variety of temperature and atmospheric 
conditions and IRC Power Wire Wound 
Resistors are designed exactly the same 
way. Only IRC gives you your choice of 
3 types of cement coatings, each designed 
for a specific purpose. Investigate! Save 
money if the highest type of protection 
is not required— save trouble if it is! Ask 
for IRC Bulletin IV, free upon request. 





Pera 


J iF i 
ON YOUR wy PRODUCTION PARTS INTERNATIONAL RESISTANCE 
Te COMPANY 
WALLACE BARNES COMPANY 405 North Broad Street 


Philadelphia, Penna. 
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Pioneer Molders 
coma gale 


Electrical 
PrKeh ea, 


Covering complete line of COLD MOLDED 
high heat resisting insulation 


PHENOLICS UREAS 
CELLULOSE ACETATE 


American Insulator 
Ofos a rese haces 


New Freedom, Pa. 


Ee AGASTAT 


All manufacturers and design-engineers of industrial 

machines and equipment should investigate the wide 
flexibility of the Agastat . . . the time delay relay for many 
applications. For either AC or DC current, it offers multiple 
timing effects by different circuit combinations. It introduces 
a delay when the control circuit is either opened or closed and 
is easily adjusted with a thumb screw. Unaffected by dust, 
temperature, humidity or voltage fluctuations; ruggedly built 
for years of grueling service. 


Bulletin N-4, giving complete information 
and technical data will be sent promptly on 
request without obligation. Write today! 


AMERICAN GAS = 


ACCUMULATOR CO. 
ELIZABETH ELECTRICAL DIVISION ~NEW JERSEY 


REVERSING MOTORS 


(Continued from p. 48) 


verses the sequence by breaking the return circuit 
and again establishing the forward circuit. The ac- 
companying diagram, showing a typical variable-volt- 
age planer control, should be understood as illustrating 
the general principle of variable-voltage reversal rather 
than as a working drawing of any particular application. 

Variable-voltage control may also be employed on 
many other types of reversing machinery such as re- 
verse rolling mills, power shovels, large machine tools 
or any type of machinery for which continual reversal 
is needed although modifications of the layout for plan- 
ers may be introduced to suit the particular type of 
application. 

Laundry Machinery. Where the reversals are to 
occur throughout a period of operation in a regular 
timed cycle, a magnetic reversing switch may be actu- 
ated by a synchronous electric timer which alternately 
established a momentary contact, first to the forward 
side of a magnetic reversing switch and then to the 
reverse side. Such reversing control is largely em- 
ployed for the operation of washers, tumblers and sim- 
ilar reversing laundry machinery. 

Printing Machinery. Many of the types of print- 
ing presses require reversal which is however employed 
simply for backing wp or for slowly moving the platen 
or cylinder while adjusting the plates. Since com- 
pound-wound motors are usually used for press drive 
and the back-up speed is comparatively slow, it is cus- 
tomary to use armature control for reversal both on 
account of simplicity of control and to permit the in- 
troduction of resistance into the armature circuit dur- 
ing such reversal. 

Hoists and Cranes. [Illustrative of the widest ap- 
plication of armature current reversal is found in the 
control of series motors employed for driving hoists 
and cranes. Such service of course requires a reversal 
of motor rotation for each hoisting and lowering oper- 
ation which is accomplished by reversal of the direction 
of the armature current. On single speed-hoists, the 
magnetic reversing controller, actuated by a pendant 
push button station, is the most convenient type of 
control, 

With adjustable-speed crane motors, the controller 
by which reversal is accomplished serves the double 


This time-controlled reversing 
panel is for a laundry machine. 
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AZ THIS USER SAVES TIME 


All the electric equipment on 
his machines was made by one 
manufacturer. He need go to 
only one service shop 
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For Your High-Starting-Torque Job! 


Lia EE 


Ya 


T 


years ago. Now you can have cast-aluminum rotors in 
low-starting current, high-starting-torque motors up 


to 100 hp. 


rr 


ROTOR 


Now Available in High- 
starting-torque, Low- 
starting-current Motors 
up to 100 Hp 


HIS is the first fundamental development in 
double squirrel-cage rotors since their invention 40 


The Valv-amp is finding ready acceptance for instal- 
lations where high starting torque must be obtained 


under conditions imposing 


limitations of starting 


current. With the Valv-amp you get all the advantages 


of a cast-aluminum winding 


electrical permanence, 


rapid dissipation of heat losses during starting (be- 
cause bars, end-rings, and fans are cast integrally), 


and freedom from loose bars 


~ starting - current 
Maoh as: ving leaded 





and _high-resistance 
hot spots (because 
the entire rotor wind- 
ing is a single homo- 
geneous unit). 


Call the nearest G-E 
Office, or write Gen- 
eral Electric Co., 
Schenectady, N. Y., 
for complete infor- 
mation on Valv-amp. 


SEE THE G-E “HOUSE OF 
MAGIC” AT BOTH FAIRS 










purpose of changing the direction of rotation of the 
motor and of regulating, by steps, the amount of re- 
sistance introduced into the armature circuit for con- 
trol of the motor speed. Provision is also frequently 
incorporated in the controller, which is usually of the 
drum type, for the introduction of dynamic braking. 


EVERSAL of rotation of polyphase motors depends 

solely upon a change in the phase sequence and, 
in the case of induction motors, is concerned only with 
the stator windings. Such reversal is therefore readily 
accomplished by a reversal of two of the leads to the 
stator. Thus, for reversing a three-phase motor it is 
necessary only to change the connections between any 
two leads and the terminal board. The same proce- 
dure is followed in reversing a two-phase, four-wire 
motor, the leads of one of the phases being interchang- 
ed. For reversing a two-phase, three-wire motor the 
two outside wires are interchanged. Interchange of 
the connections on any of the foregoing may be made 
by the use of a double-throw blade switch, a reversing 
drum or a magnetic reversing switch of the same types 
described in connection with direct-current motors. 

In the accompanying diagram the principle of these 
methods of reversal is illustrated as they may be made 
by the use of a double-threw blade switch as showing 
the operations more clearly than is given in the con- 
ventional connection diagrams of the various control 
manufacturers but the same principles are followed 
when using either the drum or the magnetic switch. 

The reversal of single-phase motors is somewhat 
more involved in that no single method of changing 
rotation may be laid down that will apply to all types. 
From the point of reversibility, single-phase motors 
may be considered in two classes; (a) those whose 
direction of rotation may be changed by the establish- 
ment of the electrical connections and, (b) those whose 
rotation may be altered by brush shifting. Other types 
of single-phase motors are classed as non-reversible. 
This does not mean that they cannot be constructed 
for either direction of rotation but that they are built 
to go but in one wavy and are not intended for reversing 
Service. 

Split-phase motors, depending as they do upon the 
action of a double winding to initiate rotation, may be 


EVER-OPER- 

ATED reversing 

switch for small ac. 
motors. 
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JLYBDENUM 


At Callite no two problems are alike. 
One factor, however, does remain 
constant in all. Callite quality 
engineering. Whatever your require- 
ments, you can rely on Callite quality 
to insure lasting dependability. This 
holds true of orders filled to specifica- 
tion as well as regular line products. 
Consult Callite today. 


Callite’s entire staff of metallurgists and 
engineers are at your disposal . . . ready to 
bring to your requirements a vast fund of 
specialized knowledge and_ experience. 
Catalog on request. 


CALLITE TUNGSTEN 


CORPORATION 


547 39th ST. - UNION CITY, N. J. + cable address: “CALLITES” 


“S08. 676 
AC 
AMPERES 


é 8EFO 
RE 
ONNECTIO 


Model 671 Five ranges: 0-5; 
0-10; 0-25; 0-50; 0-100; 0-250; 
0-500; 0-1000 AC Milliamperes. 
Model 672. . .0-150; 0-300; 0-750 
AC Volts. 

Model 673...0-5; 0-10; 0-25; 
0-50; 0-100; 0-250; 0-500; 0-1000 


SEM AL wo 





Model 670 AC Ammeter is a 
handy little tester with wide uses 
in countless fields. A self-con- 
tained current transformer permits 
measurements on these ranges: 
0-1; 0-2.5; 0-5; 0-10; 0-25. AC 
Amperes. (for use on 60 cycles). 
Red Molded Case, with ivory 
panel .. Dealer Net Price . . $9.00. 


The “Little Tripletts’’ comprise a 
series of matched instruments 
available in single units or in 
combination to answer every 
servicing or electrical analvzing 
problem. Additional models are 
as follows: 


Write for 


Catalog— i iame se aal 


Section 318 
Harmon 
Drive. 


AUGUST 1940 


AC Volts (Rectifier type). 

Model 674...0-1; 0-2.5; 0-5; 
0-10; 0-25 DC Amperes. 

Model 675...0-1; 0-5; 0-10; 
0-25; 0-100; 0-250; 0-500; 0-LO000 
DC Milliamperes. 

Model 676. . 0-50; 0-100; 0-250; 
0-500; 0-1000 DC Microamperes. 
Model 677...0-1; 0-2.5; 0-5; 
0-10; 0-25; 0-50; 0-100; 0-250; 
0-500; 0-1000; DC Volts at 1000 
ohms per volt. 

Model 678...Ohmmeter, self- 
contained batteries for 0-1000 
Ohms (10 Ohms Center Scale); 
0-10,000 Ohms (100 Ohms 
Center Scale); 0-100,000 Ohms; 
0-1 Megohm; 0-10 Megohms. 
Dealer Net Price . . Each . . $9.00. 


RSC et ld ae 
Bluffton, Ohio 
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Use This Small, 
low-speed, G-E 
Synchronous In- 
ductor Motor 


RATINGS: 


20 oz-in. at 75 rpm in SOL 
frame 


40 oz-in. at 75 rpm in SOH 
frame 


75 oz-in. at 75 rpm in 54H 
frame 


2 oz-in. at 100 rpm in 20 
trame 























“48 oz-in. at 1 rpm in 20 
frame 


*24 oz-in. at 2 rpm in 20 
frame 


“12 oz-in. at 4 rpm in 20 
frame 





*Obtainable by means of 


built-in gear reduction 


For use on: cam timers, clocks, 
demand meters, interval timers, 
phonographs, recording meters, 
signals, thermostats, time 
switches and other low-speed 
devices. 

Imagine a small, synchronous, low-speed motor 
that, when used on certain devices, eliminates the 
number of parts previously required in the device, 
reduces the weight of the device, and increases its 
sales appeal. Then you’ll have a good idea of the 
G-E synchronous motor for instruments or devices 


requiring a low-speed source of torque or power. 


Here are some more advantages of this motor: 
It has extremely rapid acceleration and decelera- 
tion. The input to the motor is practically constant 
under all operating conditions. If you desire to 
reverse the motor, frequency of reversal has no 
appreciable effect on temperature rise. It will 
start all the load that it can handle when running. 
It is simple in construction—the rotor is the only 
moving part. It is quiet and efficient and does not 
interfere with radio reception. 


To really appreciate this motor you must try 
it. Write TODAY if you think that you have an 
application for it. We’ll be glad to send you more 
information. General Electric, Schenectady, N. Y. 


GENERAL & ELECTRIC 
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Is in Its Element 


6¢T\ESIGN us a starter for small motors 
that will be well suited to use on 
machine tools.”” That was the instruction that 
resulted in the development of the new 
CR7006-D50. That is why it is a machine-tool 
starter all the way from its efficient, long- 
lived, three-leg solenoid magnet to the Flame- 
nol wiring that is oil-resisting. 
When you design a machine embodying motors 
up to the sizes listed below, you'll assure its 
dependability in the field by specifying the 
CR7006-D50 starter for its control. 


RATING OF THE NEW STARTER 
_110¥ 220/550 v 


Single-phase 1 hp “1 'hp 
Three-phase 14 hp 2 hp 





| General Electric, Section 676-5C 
Schenectady, N. Y. 





Please send me complete data on the new 


PNR es tas sel aie 


| CR7006-D50 magnetic starter (GEA-3250). 
| Address 
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INGLE phase 
repulsion mo- 
tor arranged for 
reversal by brush 
shifting. 





reversed by interchanging the connections of either the 
main or the auxiliary windings as may also the rota- 
tion of most of the capacitor type motors. 

Shaded-pole motors are not reversible and their di- 
rection of rotation may be changed only by altering 
the internal construction. Single-phase series motors, 
classed as universal, may be reversed in the same man- 
ner as direct-current series motors, as previously de- 
scribed, by changing either the field or the armature 
connections. These motors are ordinarily made in the 
small fractional sizes for which only unidirectional ro- 
tation is usually required but, if reversing operation is 
involved, it is attained by the use of a manual revers- 
ing switch. 

Straight repulsion motors are designed for reversi- 
ble service by the provision of mechanical means for 
shifting the brushes, by the movement of a control 
handle, to one side or the other of the neutral point. 
This shifting mechanism may be in the form of a simple 
handle or it may be in the form of a lever, provided 
with link mechanism, to permit of hand or foot opera- 
tion from a remote point. Such motors are largely 
employed for the operation of small printing presses, 
machines and similar types of apparatus. 

Repulsion-induction motors are generally classed by 
their manufacturers as non-reversible since the direc- 
tion of rotation depends upon the position of the 
brushes which, for standard production, are set for 
counter-clockwise rotation. This may be changed to 
clockwise by shifting the brushes to the other side of 
the neutral but the motors are not constructed to readily 
permit such a change when the motor is in use. On 
the other hand, repulsion-induction motors may be made 
with a special field winding so that direction of rota- 
tion may be reversed by control connections. Such 
modified repulsion-induction motors are employed for 
the operation of such apparatus as small cranes, hoists, 
elevators and machine tools. 

Prominent among the manufacturers of reversible 
motors and reversing control, many of whom have con- 
tributed information and photographs to aid in the prep- 
aration of this presentation, are the following com- 
panies: Allen-Bradley, Alliance Mfg., Allis-Chalmers, 
Baldor Electric, Bodine Electric, Cutler-Hammer, Du- 
more, Electric Specialty, Fairbanks, Morse, General 

Electric, Janette Mfg., Leland Electric, Master Electric, 
U. S. Electrical Motors, Wagner Electric and West- 
inghouse Electric & Mfg. 
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ELIMINATING GUESS WORK! 
INTERPRETING our customers’ blue prints, sketches or 


requisitions from an engineering angle—invariably our | 


method—makes certain that all orders are put through to 
the best advantage. This is reflected not only in the quality 
of the product, but also in its price, which, you are sure to 
find, fits snugly into your budget. But—to prove that this 
is not just talk, 


SEND FOR SCIENTIFIC TREATISE 


on springs—a work that deserves a permanent place in your 
designing department. Please write on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave. Plainville, Conn. 


AMERICA’S DEFENSE PROGRAM 
begins in the Die Shop 





I: goes without saying that Tool 
and Die Makers are in our first line 
of defense. Upon their handiwork 
depends almost the entire fabric of 
the enormous manufacturing pro- 
gram of Industry planned for the 
protection of the United States. In 
their tremendous task they will 
need the aid of all possible means 
for quickening and increasing their 
output of urgently needed tools and 
dies. For several years Cerro- 
matrix, the low-temperature-melting 
alloy that expands slightly on solid- 
ifying, has been making substan- 
tial savings in die making time for 
hundreds of the country’s leading 
metal-working shops. Send today 
for our new free Cerromatrix Man- 
ual. 








Build Electric Heat into Them 
with These Flexible G-E Units 


Available in straight lengths or shaped to suit 
your application. Ratings and finishes for practically 
every job involving the heating of liquids, soft 
metals, or metal surfaces. Units with allowable 
sheath temperatures as high as 1500 F. 


\\ \ 





Efficient, self-contained heaters for localized 
heating. Drill a hole and insert the unit right in 
the metal. Diameters from 3 to 1.293 inches — 
lengths from |! to 81% inches. Temperatures up 


to 1200 F. 








This type offers a very economical method of 
heating water, oil, and other liquids. Units are 
formed to fit your machines and are permanently 
sealed to prevent the entrance of moisture. 





Can be used as air heaters or as clamp-on units 
for metal surfaces. Enameled finish defies rust and 
corrosion. Available with various terminal arrange- 
ments, including offset construction that makes 
parallel connections easy. Temperatures up to 


1200 F. 


You will like the ease with which G-E units can be installed 
and automatically controlled. Your customers will like the 
cleanliness, convenience, accuracy, safety, and economy of 
electric heat. 


G-E heating units are ideally suited for machine applications, 
and are reasonably priced. Full information, including prices, 
is given in Catalog GED-650A. Write to General Electric, 
Schenectady, N. Y., for a free copy. 
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Use has increased from less than 
1,000,000 feet in 1936 to more 
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T the end of last year, sales of Flamenol wire and 
cable had reached the total of 45,000,000 feet 
Factory costs have gone down, and the savings have 
been passed on to customers in the form of new low 


prices. Ask for our price sheet. 


This widespread acceptance of Flamenol is evidence 
of its ability to resist flame, oils, acids, alkalies, and 
moisture. For any low-voltage wiring that has been 
giving you trouble, Flamenol is the answer. Have you 
checked the new Underwriters’ listings? 


They may contain tips on new profitable 


uses. See Bulletin GEA-2733. General 
Electric, Schenectady, N. Y. 
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CERTIFIED FIXTURES TO BE MARKETED 


\doption by the American Lighting Equipment Association 
of a specification-certification program covering the design and 
lighting performance of all types of residential lighting fixtures 
marks the first effort of the industry to produce and market 
certified fixtures that comply with authoritative design and 
illumination specifications, identified as such to the public by 
means of a certification tag. Under the terms of the program, 
manutfacturer-members of the association will be required to 
submit samples of eligible fixtures to the Electrical Testing 
Laboratories for testing and inspection. Only those fixtures 
conforming to the specifications and meeting with the approval 
of the association’s Advisory Board of Design will be per- 
mitted to carry the certification tag. 


FM BROADCAST RULES APPROVED 


Initial rules governing regular program service of frequency 
modulation type of broadcasting have been issued by the 
Federal Communications Commission, putting FM on a_na- 
tion-wide commercial basis. 

Important in these rules is the requirement that the program 
service shall embody presentation particularly adapted to the 
high fidelity quality of this new method of broadcast. This, 
with its staticless quality, assures the listening public an im- 
proved type of service. Unlike standard broadcast stations, 
FM stations will be licensed to serve a specified area in square 
miles. In places where one or more such stations are located, 
their radius of service will be made as comparable as possible. 

The commission will require a daily, except Sunday, mini- 
mum operating schedule of at least three hours during the day 
and three hours at night. Stations are further obligated to 
devote at least one hour each day and one hour each night to 
programs not duplicated simultaneously in the same area, which 
means programs distinct from standard broadcast, to demon- 
strate the full fidelity of the FM system. 

To safeguard the public against monopoly, no person or 
group can, directly or indirectly, control more than one FM 
station in the same area. Likewise no person or group may 
control more than one such station, except upon showing that 
such operation would foster competition or will provide a high 
frequency broadcasting service distinct and separate from 
existing services, and that such operation would not concentrate 
control in a manner inconsistent with public interest, conveni- 
ence or necessity. Further, the commission will not authorize 
the installation of a transmitter having a maximum rated 
power more than twice the operating power of the station. 


DESIGNERS ORGANIZE FOR FRENCH RELIEF 


Formation of the American Designers Committee for French 
Civilian Relief, an affiliate of the American Friends of France, 
Inc., at 50 Rockefeller Plaza, New York, has been announced. 
The committee, which includes Raymond Loewy, chairman; 
Robert Heller, secretary; Norman Bel Geddes, Eleanor Le 
Maire, Ray Patten, Henry Dreyfuss, Walter Dorwin Teague, 
Harold Van Doren, Joseph B. Platt and George Sakier, is 
making an appeal to all industrial, architectural and affiliated 
designers for contributions. 


WESTINGHOUSE DEFENSE COOPERATION 


Announcing an Emergency Products Division to coordinate 
Westinghouse activities and speed related progress of defense 


ELECTRICAL MANUFACTURING 


Are you seeking an improved electrical 
insulator for high tension, low tension, 
electro-heating or communications? Do 
you require resistance against chemicals, 
corrosion, abrasion, moisture, high 
temperatures? Do you need excellent 
mechanical strength? Consult the 
reference chart of principal properties 
of AlSiMag steatite ceramic bodies. 
Sent on request. 
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FROM CERAMIC HEADOUARTES 


Trode Mark Reg. U.S, Pat. Off. 


AMERICAN LAVA CORPORATION * CHATTANOOGA * TENNESSEE 
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EM AIR-DRY CLEAR LACQUERS for use on sheet metal 





phragms which are flexible enou 
a which is later to be formed into the finished article . . . mA ) 7 “nine and related troubles 
Sait . . Sma allowable bearing 
“ta Excellent adhesion to brass, aluminum, lead, copper, a “and race. 
rat oxidized copper and steel. Flexibility which will with- of longer life are a 
eni- : advantages End 
ma stand severe bending. . . Full gloss and brilliance which difficulties by speci 
ated dress up a product to that final eye appeal. Egyptian 2 
Flexible Clear Lacquers are tough and extremely dur- 
able and may be buffed after forming if desired. 
= Flexible Lacquer Enamels of the same qualities and 
ced. characteristics are also available. 
1an ¢ 
Le Gurther details upon request 
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- 4S THE EGYPTIAN LACQUER MANUFACTURING CO. PT 
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SPRINGS? 






















































SN’T that what you want when 
you buy springs? Of course you're 
also interested in low ultimate cost. 
Accurate offers that too. We believe 
you'll -find advantages in using 
Accurate as a source of supply — so 
why not let us quote you on the 
springs you need. Today! 


COMPRESSION TORSION 
SPRINGS SPRINGS 
e Es 
EXTENSION WIRE FORMS 
SPRINGS 
. « 
FLAT SPRINGS STAMPINGS 


SPRING HANDBOOK — full of valuable data. 
Write for your free copy today! 





ACCURATE SPRING MFG. CO. 
3817 W. Lake Street Chicago, Ill. 





projects upon which that organization is now or may later 
be engaged, Chairman of the Board A. W. Robertson suggests 
a realistic approach to time values as industries prepare for 
mass production upon defense work. 

Actively engaged in the manufacture of propulsion equipment 
for naval vessels, radio apparatus for aircraft and similar un- 
dertakings, Westinghouse will, through the formation of this 
Emergency Products Division, establish a headquarters or- 
ganization in Cleveland to design and manufacture new produc- 
tion tools; has undertaken a survey of all the company’s present 
facilities to determine what equipment exists in excess of 
regular production requirements; and has analyzed the availa- 
bility of various machine tools for emergency services and 
undertaken an intensive review of employee qualifications for 
special tasks. 

Mr. Robertson, speaking upon the basis of present Westing- 
house plans and extensive cooperative experience with govern- 
ment by that organization in the first World War, described 
the situation at Westinghouse as requiring at least a year before 
there could be produced any great quantity of finished products. 
“At the end of a year,” he said, “we’d be ready for mass 
production and at the end of two years we'd be going great 
guns. Just to show how long it takes to get ready to make 
something, we have been ordered to get ready to make gun 
mounts. It will require at least four months just to prepare 
to manufacture this item.” 


A.S.T.M. HOLDS 43rd ANNUAL MEETING 


Indicative of intense activity in the standardization of progress 
and research in materials and of the vitality of the organiza- 
tion, the American Society for Testing Materials met in 
Atlantic City late in June with an attendance exceeded only 
once before in its history. The total registration of members, 
committee members and visitors attending the 1940 meeting was 
1441. There were 22 formal technical sessions and more than 
250 committee meetings. Over 110 papers and reports were 
presented. 

In the standardization field new tentative standards totaling 
77 were approved, the largest number yet acted upon at an 
annual meeting. The number of existing specifications adopted 
as standard totaled 40. With 950 standard and _ tentative 
specifications on its books, there is represented an increase of 
65 over the previous year. 

New officers include President W. M. Barr, chemical and 
metallurgical engineer, Union Pacific Railroad Co., and Vice 
President H. J. Ball, professor of textile engineering, Lowell 
Textile Institute. 

Report of Committee D-20 on Plastics included three new 
tentative standards covering a test for flammability of plastics, 
measuring flow temperatures of thermoplastic molding ma- 
terials and a test for water absorption. 

Committee D-9 on Electrical Insulating Materials recom- 
mended revisions in a number of specifications and tests and 
offered two tentative standards covering conducting paths in 
electrical slate and testing shellac used for electrical insulation. 





MEETINGS AHEAD 


August 26-30. American Institute of Electrical 
Engineers. Pacific Coast convention, Los Angeles, 
Cal. H. H. Henline, 33 W. 39 St., New York, N. Y. 

September 3-6. American Society of Mechanical 
Engineers. Fall meeting, Spokane, Wash. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

September 9-12. Illuminating Engineering Society. 
Annual meeting, Spring Lake, N. J. F. G. Horton, 51 
Madison Ave., New York, N. Y. 

September 18-20. National Industrial Advertisers 
Association. Annual conference, Detroit, Mich. Na- 
tional Industrial Advertisers Assn., 100 E. Ohio St., 
Chicago, Ill. 

October 27-November 1. National Electrical Manu- 
facturers Association. Annual meeting, New York, 
N. Y. W. J. Donald, 155 E. 44th St., New York, N. Y. 
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but also the severest physical de- 
AKRON, OHIO mands in winding motors, transformers and 


coils. 


The enamels used are of Acme formula, 
evolved from long years of experience. Their 
outstanding merits are toughness and a 
good slip. In winding motor armatures and 
fields, where wires must be forced through 
narrow slots, their ability to withstand the 
abrasion which is unavoidable in modern, 
high speed assembling, pays important divi- 
dends in reduced rejections. 


In coil winding, a wire with a good slip, 
instead of piling up and later loosening, falls 
into place evenly and smoothly, producing a 
tightly wound coil that stays tight! This 
refinement was developed in the Acme Coil 
Winding plant, where thousands of coils are 
wound each year. 


Acme Enameled Magnet Wire is also 
available with cotton covering, called ‘*‘Cotton- 
> and with silk, called ‘‘Silkenite’’—for 
those needing a covered wire of extra small 
outside diameter. 


ite,” 


Let us help you with your winding problems. 
Samples when requested. 
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Wire 


PRODUCTS 


The Acme Wire Co., New Haven, Conn. 
MAGNET WIRE—VARNISHED INSULATIONS- COILS—CAPACITORS 
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RELAYS 
DEPENDABLE 


Low power 
consumption 
of 1.5 watts 
high power 


output of 


)00 watts 
Rugged and 
compact. 


Weighs only 
4 ounces, has 
ceramic non 
hygroscopic 
Alsimag_ in 
sulation. A 
medium duty 
relay at low 
cost 





There’s no weak spot in a Kurman precision 





control relay. Every phase of construction 
is carefully checked—chemical analysis of mag- 
netic material, heat treating of magnet frame, coil 
winding and assembly—and finally before each 
relay leaves the assembly line it is carefully 


tested and inspected. 


You'll find a Kurman relay that will do your job, 
regardless of the requirements. Illustrated above 
is the “25” relay. A specially developed 
relay to meet the competition of today, yet one 
that retains the precision action of a fine instru- 


ment. 
Here is a real opportunity to lower production as well 


as experimental costs. Specify Kurman relays for that 
next job. Write for descriptive literature. 


| KURMAN ELECTRIC CO. 


INCORPORATED 


241 Lofayette Street, New York, Nl. Y. 








It also outlined extensive research and investigations under 
way on plates, tubes, rods, liquid insulation and insulating papers 
and fabrics. 

Committee D-11 on Rubber Products referred to standards 
on the testing of sponge rubber, hard rubber products and for 
viscosity and total solids content of rubber cements. 


ENERGY OUTPUT GAINS CONTINUE 


For the week ended July 13 production of electricity by the elec- 
tric light and power industry was 2,483,342,000 kw.-hr. against 
2,264,953,000 kw.-hr. in the preceding week and 2,324,181,000 
kw.-hr. in the comparable week of 1939, up 9.6 and 6.8 per cent 
respectively. Statistics given out by the Edison Electric 
Institute indicate an output of 9,771,581,000 kw.-hr. in the four 
weeks ended July 13 compared with 8,987,488,000 kw.-hr. in 
the like period of 1939, a gain of 8.7 per cent. 


TOOL ENGINEERS JOIN A.S.A. 


\nnouncement has been made by Ford R. Lamb, executive 
secretary of the American Society of Tool Engineers, of that 
organizations membership in the American Standards Associa- 
tion. For some years the society has issued its membership 
standards sheets covering various forms of tools and production 
equipment. It is planned to correlate these with other types of 
standards through cooperation with the Standards Associa- 
tion. E. W. Ernest, chairman of the A.S.T.E. national stand- 
ards committee, has been appointed to represent the tool en- 
gineers on the A.S.A. council and also on the mechanical 
standards committee with C. E. Ives, Ives Engineering Co., as 
alternate on the council and Car] J. Oxford, chief engineer cf 
National Twist Drill and Tool Co., as alternate on the me- 
chanical standards committee. 


ABOUT PEOPLE YOU KNOW— 


Lewis M. Clement has been 
appointed head of the engineer- 
ing division of the Crosley Corp. 
He was formerly chief engineer 
and vice president in charge of 
research and engineering for the 
Radio Corp. of America and 
previously held positions with 
Westinghouse Electric & Mfg. 
Co., International Telephone & 
Telegraph Co., Western Elec- 
tric Co., Kolster Radio, F. A. 
D. Andrea and the American 
Marconi Co. He is a fellow 
of the Institute of Radio En- 
gineers and Radio Club of America. 

Alan F. Sheldon has been made vice president and general 
manager of Kennecott Wire and Cable Co. He was previously 
connected with Chase Brass and Copper Co. 

Charles J. Martin has been appointed chief engineer of the 
Federal Machine & Welder Co. He has had wide experience 
in the designing and building of high-production precision 
machine tools, special machines and equipment and was form- 
erly affiliated with the Ex-Cell-O Corp. 

Alexander M. MacCutcheon, with Reliance Electric & 
Engineering Co. since 1914, has become vice president in 
charge of engineering. 

John V. O. Palmer, chief engineer, has been named vice 
president in charge of engineering and research of Cleveland 
Graphite Bronze Co. 

William J. Belcher has been appointed vice president in 
charge of engineering, Whitney Chain & Mfg. Co. 

John E. LaBahn and T. H. Cox have been elected vice 
presidents of Electrol Inc. (oil burners and air conditioning 
equipment ). 

M. W. Huber, engineer for the Tuthill Pump Co. since 
1933, has been elected vice president in charge of engineering 
and production. Prior to joining this company he was con- 
nected with the Pullman Co. and Western Electric Co. 

D. W. Russell has been appointed president of Airtemp, the 
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FOR COMPLETE DEPENDABILITY 


IN THERMOSTATIC CONTROL 
Baker Iridium-Platinum Contact Points 


HE delicate adjustments to which the unvarying precision in performance of the 1940 Meter 
Chronotherm of Minneapolis-Honeywell is due, is dependent upon Baker Platinum-Iridium 


Contact Points, representing the best obtainable in material and workmanship. 


We are the largest refiners and workers of the platinum metals in the world and the purification and 
alloying of all our metals is done under strict scientific control. We employ none but expert workers in 
manufacturing. No matter for what purpose you need contacts, whether for light or heavy duty, whether 


of platinum, palladium or their alloys, silver, gold or tungsten, we can supply you. Just tell us your needs. 


BAKER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


113 Astor St., Newark, N. J. 


NEW YORK SAN FRANCISCO 









CHICAGO 


SEE OUR 
EXHIBIT IN THE 
HALL OF INDUSTRY 


AND METALS, WORLD'S 
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chill THE MINNEAPOLIS-HONEYWELL 1940 MINUTE-METER CHRONOTHERM . 


MADE TO SOLVE 
YOUR PROBLEMS 


Call on Hubbard's long expe- 
rience and skill in developing 
and manufacturing parts like 
these, to accomplish the re- 
sults you are after in those 
various design and production 
problems. 





Send in your drawings, or 
describe your problem. 
Your inquiry will bring real 
CP Ue 
tages of long experience. 


BEAD CHAIN’ 


During our 25 years experience in the electrical field 
we have found the solution to many product problems 
by ingenious assemblies of BEAD CHAIN*, and our 
engineering department is prepared to cooperate intelli- 
gently wherever the use of chain is desirable. 


ESTas.isnend 19'* 


Trade Mark Reg U $ Por OF 
THE BEAD CHAIN MANUFACTURING CO. 
*Reg. U. S. Pat. Off. 16 Mt. Grove St., Bridgeport, Conn. 558 CENTRAL AVE., PONTIAC, MICH. 
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. that’s why so 
many manufacturers use 


CHROMALOX 


ELECTRIC HEATING UNITS 


Whatever the product, the function of the 
heating unit is the reason for its existence. 
Responsible manufacturers, recognizing 
this vital factor, come to Wiegand not 
only for the electric heating units that 
will insure quality performance in the 
product, but also for the experience, 
engineering skill, and cooperation in the 
selection and application of these units. 
































We are electric heating specialists. We 
are concerned with nothing else but the 
design, manufacture and performance of 
the units we supply. This single purpose 
has resulted in high reputation and endur- 
ing success for Chromalox units—a 
success which has a way of imparting to 
those products in which these units are 
used. 

e 
There is no obligation attached to a discus- 
sion and check-up on what Chromalox units 
would do in your product, and how they 
could best be applied. Utilize the stored-up 
experience and the performance records of 
our engineering department. Write us. 


For general information, mail the coupon 
below with your business letterhead. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT 
DI. ok eo cirk ox cdeese cake a a a eee 


100 








air conditioning and heating division of Chrysler Corp. Since 
he joined the corporation in 1931 he has done technical and 
sales work in the company’s Fargo division. 

Roger A. Fuller has been appointed application engineer for 
commercial refrigeration and air conditioning at the West 
Lynn works of General Electric. He will specialize in the 
application of integral hp. motors to commercial refrigeration 
and air conditioning equipment. 

W. C. Morgenstern is now assistant chief engineer at 
Copperweld Steel Co. He was previously with American 
Steel and Wire, Blaw-Knox, Carbon Steel and Barium Stain- 
less Steel Corp. 

John F. Lebor as been appointed assistant to the executive 
vice president of the York Ice Machinery Corp. 

Jack Geartner has been named manager of the newly created 
radio tube division of Emerson Radio and Phonograph Corp. 
He was formerly associated with the Arcturus Radio Tube Co. 

Frederick M. Feiker has been named dean of the school 
of engineering, George Washington University. Formerly a 
director of the U. S. Bureau of Foreign and Domestic Com- 
merce, Dean Feiker is executive secretary of the American 
Engineering Council since 1934 and is also a member of the 
American Institute of Electrical Engineers, American Society 
of Mechanical Engineers, American Association for the Ad- 
vancement of Science and the Society for the Promotion of 
Engineering Education. 

G. Taylor Stanton has been appointed chief engineer of the 
TelAutograph Corp. He was formerly manager of industrial 
applications for Electrical Research Products, Inc. 


STANDARD FOR PORCELAIN REFRIGERATORS 


At a general conference called by the National Bureau of 
Standards in Washington recently, a proposed standard pro- 
viding minimum specifications, which include inspection rules 
and methods of test, for porcelain enamel on both exterior and 
interior of domestic and commercial refrigerators was adopted. 
The general acceptance of this standard, and the widespread 
use of labels certifying conformity with it will, according to 
its sponsors, improve the quality of porcelain enameling and 
aid prospective buyers in identifying refrigerators with this 
genuine finish. 


PRODUCT SALES RISE SHARPLY 


Washing Machines, Household washers shipped in May 
totaled 118,987, 13 per cent above the corresponding month 
of 1939 when 105,266 were shipped. There was a 13.2 per cent 
drop, however, from the April shipments of 135,179, according 
to the American Washer and Ironer Manufacturers Assn. 
Shipments for the first five months this year were 8.3 per 
cent ahead of a year ago, 665,442 compared to 613,984. 

Ironers. May shipments aggregated 10,590, an increase of 
9 per cent over 9,710 in May a year ago but 11.6 per cent 
below April shipments of 11,984. Five months’ shipments were 
55,178, up 4.5 per cent, in comparison with 52,804. 

Vacuum Cleaners. Established an all-time record of 173- 
896 sales for the month, or a 52 per cent increase over the 
May 1939 total of 114,377, according to the Vacuum Cleaner 
Manufacturers Assn., and 2.1 per cent above April sales of 
170,209. Second largest January-May total in the industry's 
history reached 786,775, an increase of 29.7 per cent over 606,- 
579 in the corresponding months of 1939, 

Refrigerators. Domestic household units sold during May 
amounted to 358713 compared with 254,805 in the same month 
last year and 315,935 in April, respective gains of 36.8 and 
13.5 per cent. According to a report of Nema, units sold in 
the five months since January 1 totaled 1,431,605, up 34.3 per 
cent from the 1,065,745 sales in the like period of 1939. 

Electric Ranges. Sales in May amounted to 42,983 com- 
pared with 32,000 in the like month of 1939, gain of 33.3 per 
cent, and 43,308 in April 1940, according to Nema. For the 
first five months total sales amounted to 195,327, an increase of 
36.1 per cent over 143,448 last year. 

Air Conditioning Systems and Accessory Equipment. 
Value of orders booked for May amounted to $2,675,286 com- 
pared with $2,733,706 in May 1939, down 2.1 per cent, and 
$2,425,139 in April this vear, up 10.3 per cent, as announced 
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LEADERSHIP! 


Airplane battery 
generators cannot fail! 
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ECLIPSE WILCO Contacts 
uses CONTACTS 
Compromise with quality? This is but one of the many 
Not Eclipse Aviation! That’s Wilco contact materials 
why they called in Wilcoengi- developed during the past 
neers to help them solve con- twenty-six years. Wilco lead- 
tact problems. The result— ership is recognized in the 
Wilco Alloy No. 50—repre- industry for thoroughness and 
sents the highest development absolute integrity. 

of the art of noble metal con- If you use contact materials 
tact manufacture. Today,this or have a contact problem, 
new alloy is extensively used the first step in its solution 
in aircraft equipment because is to write for the ‘“‘Wilco 
it gives unfailing service and Blue Book of Thermometals 
dependability. and Electrical Contacts.” 














































The H. A. Wilson Co., 105 Chestnut St., Newark, N.J. Branches: Detroit & Chicago 


A oo errs 
CONTACTS 





PLATINUM... SILVER . . . SPECIAL ALLOYS .. . TUNGSTEN 


PATENTED 





IL and heat are destructive enemies of the ordi- 
nary oil seal! But the Garlock KLOZURE, 
because it’s made with an exclusive Garlock com- 
pound, resists these enemies—stands up month after 
month without losing its toughness, density and 
resiliency. The Garlock KLOZURE is furnished in 
a complete range of sizes. 
Write for booklet. 





THe GARLOCK PACKING 
ComMPANY 


Patmyra, New YorK 


In Canada: The Garlock Pack- 
ing Company of Canada Ltd. 
Montreal, Que. 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Il. 


AUGUST 1940 
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Your insulation problems are ‘‘in the bag’’ when 
you use the new B-C Saturated Sleeving and 
Lacquered Tubing, say leading manufacturers 
and assemblers of electrically energized equip- 
ment. Scientifically developed in American 
laboratories, manufactured in American plants 
by American craftsmen, B-C Insulation Products 
assure maximum dielectric strength, long life 
and economy. 


B-C SATURATED SLEEVING 


Impregnated with a synthetic combination, B-C Saturated 
Sleeving is sufficiently flexible to withstand the most 
severe usage—still rigid enough to make production 
assembly an economical operation. Will not stiffen with 
age, crack or burn. Impervious to acids, alkalies, oils 
and waxes. 


B-C VARNISHED TUBING 


B-C finished tubing boasts so slick a finish, both inside 
and out, that maximum dielectric strength is achieved 
with minimum wall thickness. The varnished coating is 
a compact, nner film of extreme stability, fire- 
proof, oil-proof and heat enduring in excess of 150 hours 
at 100° C. 

@ You can depend, as leading design engineers 
and manufacturers throughout the country do, 
on B-C for dependable service, flexibility and 
extra long life. Be sure to send for a FREE B-C 
sample card today. Convince yourself that B-C 
Insulation Products can do a job for you. 


Delivery on all requirements within twenty- 
four hours. All grades supplied 1n standard 
colors. 
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B-C INSULATION PRODUCTS, INC 


22 WEST 21st STREET, NEW YORK CITY 
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by the Department of Commerce. The total through May 
amounted to $9,319,218 compared with $9,010,541 last year, 
gain of 3.4 per cent. 

Mechanical Stokers. Factory sales for May amounted to 
8.415 in comparison with 5,293 in the like month last year 
and 6,330 in April, gains of 58.9 and 32.9 per cent, according 
to the Department of Commerce. Total for the first five 
months this year reached 26,470 while 19,047 were sold in the 
like 1939 period, up 38.9 per cent. 

Oil Burners. Total shipments for May were 17,829, ac- 
cording to the Department of Commerce, 18.7 per cent over 
May 1939 shipments of 15,009 and 23.8 per cent above April's 
14,394. January-May shipments totaled 69,478 against 52,732 
last vear, gain of 31.7 per cent. 


HIGHER TAXES FOR NATIONAL DEFENSE 


Among the miscellaneous excise tax increases, which became 
effective July 1 under the Revenue Act of 1940 for national 
defense purposes, for a period of five years, are the following: 
radios and mechanical refrigerators, formerly taxed at 5 per 
cent, now carry a tax rate of 5% per cent, or a 10 per cent 
increase; electrical energy tax rate has increased 1140 per 
cent, from 3 to 3% per cent. 


LIBBEY-OWENS-FORD ENTERS PLASTICS FIELD 


Acquisition of a controlling interest in Plaskon Co., Inc. from 
the Toledo Scale Co., which originally founded Plaskon, has 
expanded the fields of activity of the Libbey-Owens-Ford Glass 
Co., first of the glass producers actually to enter into direct 
manufacture of plastics. John D. Biggers, president of Libbey- 
Owens, in making the announcement stated: “The growing re- 
lationship of basic plastics to the flat glass industry makes the 
purchase of this interest in Plaskon a natural development.” 
\t present Plaskon makes urea-formaldehyde molding powders 
used by manufacturers of a wide variety of plastic products. 
A significant and growing division of the business is urea glues 
for the new resin bonded plywood. Plaskon will continue its 
present management, operating policies and personnel under 
James L. Rodgers, Jr., president, and its research activities 
will be continued and enlarged. 


MACHINE TOOL OUTPUT HOLDS HIGH LEVEL 


June operating rate of the machine tool industry, as reported 
by the National Machine Tool Builders Assn., stood at —s 
per cent of capacity compared to 92.5 per cent for May and 
65.5 for June 1939, up 40.9 per cent. Measured in terms of 
payroll hours, the industry's capacity is 27.5 per cent above 
September 1939. 
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RMA CONVENTION WELL ATTENDED 


Problems of the nation and the industry were stressed at the 
loth annual convention of the Radio Manufacturers pts 
tion and the National Radio Parts Show held in Chicago re- 
ently. To make RMA a more effective industrial organiza- 
tion, the board of directors, divisions and committees took 
constructive action and created a policy committee comprising 
Directors Ben Abrams, Dr. W. R. G. Baker, H. C. Bonfig 
James T. Buckley, E. F. McDonald, Jr. and former President 
Wells, with President Knowlson as chairman. This committce 
will have general charge of RMA operations and activities. 
\. S. Wells, in his address, said: “If we are to have more 
and more regulation by government, as seems obvious because 
of an apparent national necessity, it is much better that this 
association, as well as all associations for that matter, be strong 
and active so that they may function as they should function 
when making government contacts. We must recognize the 
fact that there will be more and more regulation of all in- 
dustry, and I think it is the belief of most of us that govern- 
ment regulation as it comes will come through trade associa- 
tions, for the most part, when those associations show them- 
selves to be strong and know what they are doing.” 

Newly elected officers are: president, James S. Knowlson; 
vice presidents, Paul V. Galvin, Roy Burlew, H. E. Osmun, 
Donald MacGregor; treasurer, Leslie F. Muter. 
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Your business. ..in at least one respect... 
is no different from others: Your market- 
ing problems are constantly changing. 
You must ever be on the search for new 
ideas . . . for new ways to get results. 


No doubt several of your immediate prob- 
lems are indicated here ... all of those 
shown will be threshed out at the 18th 
Annual Conference and Exposition of the 
National Industrial Advertisers Associa- 
tion, at the Hotel Statler, Detroit, Septem- 
ber 18, 19, 20. 


Plan now to get the up-to-the-minute facts 
on the latest ways to do a better industrial 
marketing and advertising job. 


All Industrial Marketing Executives 
are Invited to this Conference 
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110-220 Volt Outlet 


Designed for rapid assembly . . . 
-eyelet-rivet-weld-into your pro- 
duct and solder leads. 
Engineered for low cost— 
Write for free samples 


ALDEN PRODUCTS CO. 
717 Center St., Brockton, Mass. 


FISH SPINE BEADS 


ae Sturdy ceramic beads with ball and socket 
joint action. Not affected by moisture, oil or 
heat. Bending does not expose wires. Tapered 
holes for easy stringing. Free sample card with 
prices and details. 


STRUTHERS DUNN, Inc., RESEM Cherry St.. Phila. Pa. 


Write for Bulletin 3 E 
LANDIS & GYR Inc. 
104 5th Avenue, New York 


Insulate bare wire with LAVOLAIN ball and 
socket beeds. High dielectric and mechanical 
strength. 13 sizes. Shown } size. 


THE STAR PORCELAIN CO. 
41 Muithead Ave. TRENTON, N. J. 
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MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT ~ FINISHES 





A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 
in ELECTRICAL MANUFACTURING. Also consult adver- 
tising pages, turning to advertisers’ index two pages removed from back 
Always use the latest issue since content is corrected each month. 





ALLOYS, Aluminum 


Aluminum Co. of America, 2179 Gulf Bldg., 
Pa 


ALLOYS, Bronze 


Bunting Brass & Bronze Co., Toledo, O 


Pittsburgh, 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N.Y 

Scovill Mfg. C« 65 Mill. Waterbury, Conn. 

Sommers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Copper 

American Brass Co., Waterbury, Conn 

Mallory & Co Inc ae Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a 

Seovill Mfg. Cc 65 Mill, Waterbury, Conn. 

Somers Brass C« Inc., Waterbury. Conn 

ALLOYS, Magnesium 

Dow Chemical Cc Dowmetal Division, 1450 E. Main 
St Midland. Mich Dowmetal.”’ 

ALLOYS, Low Melting and Bismuth 

Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
*“Cerromatrix ““Cerrobase,”’ ‘‘Cerrob~nad 


ALLOYS, Nickel 
International Nickel Cc Inc 67 Wall, New York, N. Y 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 


Somers Brass Co.. Inc., Waterbury, Conn 
ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Ce Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich. 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh 
Pa 


AMMETERS. See Instruments 


ANODES, Nickel, Brass and Copper 
Revere Copper & Brass, Inc., 230 Park Ave., New York 
a. © 


Seymour Mfg. C Seymour, Conn 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O (United States Steel Corp Subsidiary ) 

Roebling’s Sons Co., John A., Trenton, N. J 


ARMS, Flexible 
White Dental Mfg Co., S. S., 211 S. 12th St., Phila 
delphia, Pa 


ATTENUATORS. See 
Control 


Resistors, 


Radio 


BEADS, Insulating 

American Lava Corp Chattanooga, Tenn 

Dunn, Inc., Struthers, 1317 Cherry. Philadelphia, Pa 
Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave., 
Lavolain 

Steward Mfg. Co., D. M., 


Trenton, N. J 
Chattanooga, Tenn 


BEARINGS, Ball and Roller 


Ahlberg Bearing Co., 3030 West 47th, Chicago, I) 
Searings Co. of America, 519 Harrisburg Ave., Lan 
caster. Pa 


Fafnir Bearing Co., New Britain. Conn. 

Hooner Ball & Bearing Cc Ann Arbor, Mich 

Landis & Gyr, Inc., 104 Fifth Ave New York, N. Y. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., 

Pyctt Foundry & Machine Co., 
cago Ill 

S K F Industries. Inc., Front & Erie Ave., Philadel 
phia, Pa 

Timken Roller Bearing Co., 


Stamford, Conn. 
328 N. Sangamon, Chi- 


Canton, Ohio 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 


Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Boundbrook, N. J 
Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York. 


BEARINGS & BUSHINGS, Non-Metallic 
found Brook Oil-Less Bearing Co., Boundbrook, N. J. 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 


Formica 





Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
»® Y **Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
— Co., Melrose Park (Chicago), Ill. “In- 
surok.’’ 


BERYLLIUM COPPER, See Copper, Beryl- 
lum, 


BLADES, Fan. See 
Fan. 


BLOCKS, Terminal 


Burke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines. Blue Printing. 


BOLTS, NUTS AND SCREWS 
American Screw Co., Providence, R. I 
Central Screw Co., 3519 Shields Ave., 
Progressive Mfg. Co., Torrington, Conn 
Ryerson & Son, Inc.. Jos. T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury. Conn. 


BOLTS, Stove 
American Screw Co., Providence, R. I 
Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Chandler Products Company, Euclid, Ohio 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 
National Screw & Mfg. Co., Cleveland. Ohio. 
Parker-Kalon Corporation, New York, N . 
Pheoll Manufacturing Company, Chicago, Illinois 
Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
x = 


Wheels, Blower and 


See Wheels, Blower 


Chicago, Il. 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Illinois. 


BOXES & CABINETS 


Angle Steel Stool Co., 232 Oak St., 


BOXES AND CARTONS 


Hinde Dauch Paper Co., 4007 Decatur, Sandusky, O 


BRASS, BRONZE AND COPPER 

American Brass Co.. Waterbury, Conn 

American Nickeloid Co., 1322 Second St., Peru, Il. 
(Pre-finished. ) 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md 

Bridgeport Brass Co., Bridgeport, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
NY 


Plainwell, Mich. 


Scovill Mfg Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 

BRONZE BARS, Solid and Cored 

Bunting Brass & Bronze Co., Toledo, O 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 

General Electric Co., Schenectady, N. Y 

Morganite Brush Co., Inc., Long Island City, N.Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 

Westinghouse Elec. 
burgh, Pa 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 

BUSHINGS, Ceramic. See Ceramics. 

BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 

BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 

BUSHINGS, Porcelain. See Porcelain. 

CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak St., 


& Mfg. Co., Dept. 7-N, E. Pitts- 


Plainwell, Mich. 


CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 
General Elec. Co.. Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp, 751 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, III. 
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ONLy RELAY USERS OHIO MOTORS 


NEED TO READ THIS 


Write today for Circular 1653R. 


It describes two amazing new Auto- 
matic Electric relays with qualities and 
features possessed by no other low-priced 
relay. 

In three months, thousands have been 
purchased in place of “cheap” relays. 


RVQnny 


(Cost is the same.) Experience of users j 
reveals these benefits: Y 
1. Reduced assembly costs (relays are pre- Y 
adjusted) 2. More reliable operation (contacts have % 
heavy pressures—are “self cleaning’) 3. More posi- Y 
tive action (armature restored by leaf-spring) 4. No ZY 
overheating (coil is “self-protecting’”’ ). Z 
Circular 1653R explains these and Y 
many other advantages, and gives prices; j 
‘ . | 

also tells why you can buy this higher- Z 
quality relay at no extra cost. Write today. Y 
CRE Ee Se SSS SES Z 
Relay Makers Since 1898 Y 

1033 W. Van Buren Street, - Chicago Z 
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it when you specify — 
Raymond sPRINGS 


They’re still fighting to UCM eT 


Got a Spring Problem 

that needs licking ? SPRINGS 
SMALL STAMPINGS 

LET RAYMOND KNOW WIRE FORMS 


YOUR REQUIREMENTS 


ON LER 


DIVISION OF ASSOCIATED SPRING CORPORATION 


RAYMOND MFG. CO., CORRY, PA. 


AUGUST 1940 










help to produce 


Quiet-Running 


OHIO MOTORS 





End bells and frames of Ohio 
Motors are here being diamond- 
bored on an Excello machine 
powered with two Ohio poly- 
phase motors. 


Both the motors and the machine run with 
practically a complete absence of vibration. 
Rotors are dynamically balanced and the 
machine is resilient-mounted on rubber. 
Diamond-boring is done to tolerance of two 
10,000ths. After diamond boring, the bear- 
ings are burnished to produce a smooth hard 
bearing-surface. 


Ohio Engineers are glad to advise with you 
on motor problems. 


THE OHIO ELECTRIC 


MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, Ohio 
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Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL —AIR--GAS 
Etc 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 


MAGNET 
SOLENOID 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 





ONTO) 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS- 


SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


s CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 








Est. 
1924 
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4753 RAVENSWOOD AVE. 



















INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES, fuses for 


all kinds of instruments, fuse mountings, etc 


eee tas es 


CHICAGO, ILL. 





“SLO-BLO” 





Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Lenz Electri Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill (Glass. ) 

CADMIUM, Plating 

Udylite Corp 1651 E. Grand Blvd., Detroit, Mich 

CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating. 


CANDLES, Fixture. 
ized Fibre. 


See Tubing, Vulcan- 


CAPACITORS. See 


Condensers. 


CASTINGS, Aluminum. 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


CASTINGS, Die 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich Dowmetal (Magnesium Alloy.) 


Pressure Castings, Inc 2150 St 
Ohio Aluminum & Zinc) 


Clair Ave., Cleveland, 


CASTINGS, Gray 
Pyott Foundry 
cago, Ill 


Iron & Semi-Steel 
& Machine Co., 328 N. Sangamon, Chi 


CASTINGS, Magnesium Alloy 


Dow Chemical Co Dowmetal Division, 
Midland Dowmetal.’ 


1450 E. Main, 


Mich 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze C¢ Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


CASTINGS, Round 
Pyott Foundry & Machine Co., 328 N 
cago, Ill 


Sangamon, Chi 


CEMENT, Commutator 





Ideal Commutator Dresser C¢ 1008 Park Ave., Syca 
more, Ill 

Mica Insulator Co Dept. 31, 200 Varick, New York, 
N. Y 

Sauereisen Cement Co., Pittsburgh, (15) Pa 

CEMENT, Liquid Porcelain 

Sauereisen Cement Co., Pittsburgh, (15) Pa 

CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp., Chattanooga, Tenn 

Louthan Mfg. Ce East Liverpool. O 

Sauereisen Ce it Co Pittsburgh, (15) Pa 

Steward Mfg. C« D. M., Chattanooga, Tenn 

CHAIN, Socket 

Bead Chain Mfg. Ce 16 Mt. Grove, Bridgeport, Conn 

CHAINS, Roller 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 

CIRCUIT BREAKERS 

Allen-Bradley Cc 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec Co Industrial Control 
Div Hartford, Conn 


Chase-Shawmut Co., 


The, Newburyport, Mass 
General Electric Co., E 


Schenectady, N. Y 


Heinemann Elec. Co., 99 Plum, Trenton, N. J “Re 
Cirk-it.”’ 

Ward Leonard Elec. Co 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa. 


CLIPS AND MOUNTINGS, Fuse 
Dante Elec. Mfg. Co., Bantam, Conn 
Ilsco Copper Tube & Products. Inc., 5629 
Cincinnati, O 
Jones, Howard B., 2300 Wabansia Ave., 
Littelfuse, Inc 4252 Lincoln Ave 
Patton MacGuyer Co., 17 
R. I 
Sherman 


Madison Rd., 


Chicago, Ill 
Chicago, Il. 
Virginia Ave.. Providence, 


Mfg. Co., H. B., Battle Creek, Mich 


CLOTH, Insulating 

Acme Wire Co New Haven. Conn 

grand & Co., Wm., 276 Fourth Ave., 
Turbo 

General Electric Co 
Merchandising Dept., 

Insulation Manufacturers 


New York, N. Y. 

Section Q-0168 

Bridgeport, Conn 
Corp., 565 W. 


Appliance and 


Washington 


Blvd Chicago, Ill 

Mica Insulator Co.. Dept. 31, 200 Varick, New York, 
i i ‘Armatite, Empire.”’ 

Westinghouse Elec. & Mfg. Co.. Dept. 7-N, E. Pitts- 
burgh, Pa 

CLOTH, Tracing. See Drafting Room 
Supplies 

CLUTCHES 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y 

COIL (Coils) 
Armature and Field See Coils. 
Driers and Impregnators See Ovens, Industrial. 
Electromagnets See Coils 
Impregnators Vacuum See Ovens, Industrial. 
Induction See Coils 
Resistance See Units and Elements 
Winders and Spreaders See Winding Machines, Coil 

COILS 

Acme Wire Co., New Haven, Conn 

Dano Elec. Cc 93 Main, Winsted, Conn 

Davis & Co Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Electrical Coil Winding Co., 2731 Saunders. Camden, 
N. 2 




















Electricol Co Inc., 6 
General Electric Co., 
Millen Mfg. Co., Inc 
Mass 


Roebling’s 


Varick, New York, N. Y. 
Schenectady, N. Y 
, James, 150 Exchange St., Malden, 


Sons Co., John A., Trenton. N. J. 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co.. 1008 Park Ave., Syca 
more, Ill 

CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J 

CONDENSERS, Fixed 

Acme Wire Co.. New Haven, Conn 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

General Electric Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Products Co., North Adams, Mass 

CONNECTORS, Wire 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, III 
Ilsco Copper Tube & 
Cincinnati, O 
Jones, Howard B., 2300 Wabansia Ave 
Sherman Mfg. Co., H. B., Battle Creek 


Products, Inc., 5629 Madison Rd., 


Chicago, Ill 
Mich 


CONTACTORS, Magnetic. See 
CONTACT POINTS. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 


Relays. 


See Points, Contact. 


Morganite Brush Co., Inc Long Island City, N. Y 
Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 
CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First. Milwaukee. Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, 
Chase-Shawmut Co., The, Newburyport, 
Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Heinemann Elec. Co., 99 Plum, Trenton, N. J 
Trumbull Elec. Mfg. Co., Plainville, Conn 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


Conn 
Mass 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South. Mt. Vernon, N. Y. 


Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J 


CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 
CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, III. 

General Electric Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 


Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

CONVERTERS, Rectifier. See Rectifiers. 

COPPER, Beryllium 

American Brass Co., Waterbury, Conn 


Baltimore Brass Co., 
Md 


Somers 


The, 1205 Wicomico St., Baltimore, 


Brass Co., Inc., Waterbury, Conn 


COPPER SHEETS. See 
Copper. 


Brass, Bronze and 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


CORD, Flexible, Heater, 
Heavy Duty Cords 
(See also Cable, Heavy Duty; 

Insulated. ) 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, I}. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill. 

Driver Co., Wilbur B., Newark, N. J. 

General Electric Co., Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Holyoke Wire & Cable Corp., 710 Main. Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill (Glass. ) 

Roeckbestos Products Corp., 751 Nicoll, 
Conn ‘‘Rockbestos All-Asbestos.”’ 

Roebling’s Sons Co., John A., Trenton, N. J 


Lamp, Radio and 


Flexible Leads; Wire, 


New Haven, 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, 
Diamond Wire & Cable Co., Chicago Heights, Ill 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 


Mass. 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 

General Electric Co., Schenectady, N. Y. 
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IRING 


TRIPLETT'S 00 


~ TRIPLETT'S Source ° 
KURZ-KASCH 









Precision molded parts cast for 
The Triplett Electrical Instru- 
ment Company, Bluffton, Ohio, 
to house the Model 726 Triplett 
Panel Instrument. 


THE K-K EMBLEM LP SYMBOL OF PLASTIC SERVICE 






THE BETTER WAY TO MELT me 


Use these features! Uniform heating 
and complete melting under fixed or 
variable thermostatic control. No 
cold spots, carbon, or fire hazard. 
Hand or foot operated pouring through 
non-freeze, non-clog heated outlets 
—with variable needle valve seats to 
vary flow—dual outlets available— 
application by drop or streams—2 qt. 
to 25 gals. 



















= complete, extensive line of Sta- 

Warm Heaters includes units devel- 
\P’ for precision controlled electric heating of anything 
from glue to corrosive chemicals, korogel, etc. For pre- 
cision heating, greater efficiency and reduced costs engi- 
neered right into your job, Investigate Sta-Warms! They're 
built in any size, any shape, of any material, for any re- 
quired heat control. Write today, naming your compound 
and get complete details. 


STA-WARM ELEC. CO. 
560 N. Chestnut St., Ravenna, O. 


SOLDER POTS 


For soldering by immersion or 
dipping. Heat solder to just 
the right heat—no fire hazard, 
obnoxious fumes. For lead, 
babbitt and similar materials. 
15 models, 12 to 385 Ibs. 
capacity. 


AUGUST 1940 








4 is “PRECISION” 
, PLASTIC PARTS is 


It's no mere “happen-stance” that 
hundreds of manufacturers who re- 
quire minute precision come to Kurz- 
Kasch for plastic parts. K-K has the 
faculty and facilities for making plas- 
tics toe the line—for supplying the, 
precise part, regardless of material. 
that does the job effectively and 
economically. From initial plan to 
finished part they enjoy the full co- 
operation of one of the BIGGEST and 
one of the OLDEST exclusive molding 
plants in the business. You can too! 
WRITE TODAY! 


Branch Sales Offices: New York, Chicago, 


— Cleveland, Detroit, Los Angeles, Dallas, 
St. Louis, Toronto, Canada. Export Offices: 
116 Broad St., New York, N. Y. 
YWYlEo . . . . DAYTON, OHIO 


ONE OF THE LARGEST EXCLUSIVE MOLDING ae IN AMERICA 





We make 


MAKE ... AN AMERICAN FELT TO 
SUIT YOUR EXACT NEEDS 


OR WILL 


We can tell you the physical properties of our thousands of Felts, 
and if some other company is not using one of our Felts for the 
precise application vou are considering, we will make a Felt for it. 


Felt is the greatest reservoir for oil; shields against dust and grit; 
insulates against heat and cold; reduces vibration; absorbs sound; 
is an ideal filtering material; and is unexcelled for wicking. Felt 
cuts readily, cannot fray, and has almost perfect resiliency. Its 
properties are unusual . . . and its uses are legion. 


Consult us freely . . . without obligation. Our Data Sheets show 
the progress that has been made in “taking the guess” out of 
Felt. We wili be happy to send you a set. 


American felt 
Company 


TRADE MARK 
315 Fourth Ave. New York, N. Y. 


“A Felt for every purpose . . . a Standard for every Felt’ 
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INSULATION 


VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 












SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
MANUFACTURERS CORPORATION 


05 Leader Building 
Cleveland, Ohio 
DETROIT ¢ MILWAUKEE © MINNEAPOLIS © PEORIA 


565 West Washington Blvd 
trate tt 


SIGNAL, 
a te rN 
INDICATOR 


of highest quality. 
eet Tree 
to 250. We invite 
inquiries from 
manufacturers. 


Bee er 
MINIATURE LAMP WORKS 
Tie Pera ae ee 
LONG ISLAND CITY NEW YORK 


staff will solve 


Our engineering your problem 


TERMINALS 
Of All Types - - - 


Your requirements in Terminals, what- 
ever they may be, standard or special 
—copper or brass, can be filled at 
lowest cost and best quality—from 
this single source! Write for Trade 
Bulletin 13. Let us quote you on 
your needs. 


H.B. Sherman Mfg. Co. 


Battle Creek, Michigan 


PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 


Write for 
DIALCO 





TRICO OILERS 


SAVE TIME - OIL-WORRY 


NEW—MODERN—STREAMLINED 
UNBREAKABLE 
Modernize your equipment 
—increase machine life— 
lower maintenance costs— 
reduce idle-machine time— 
promote safety with TRICO 
OILERS. There's a type for 


every application. 


WRITE FOR BULLETINS 


TRICO FUSE MFG. CO. Milwaukee, Wisconsin 
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Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
**Thermolain Lavolain 

Steward Mfg. Co., D. M., Chattanooga, Tenn 

COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See 
tronic; Tachometers. 


COUPLINGS, Flexible 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
Guardian Utilities Co., Michigan City, Ind 


Controls, Elec- 


Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

Lord Mfg. Co., Erie, Pa 

Pyott Foundry & Machine Co., 328 N. Sangamon. Chi- 
cago, Ill 


Richardson Cc Melrose Park 
Torrington Mfg. Co 


(Chicago), Ill. 
Torrington, Conn. 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 


Ill. 
Hunter Pressed Steel Co., 
Speedway Mfg. Co., 
Trico Fuse Mfg. Co., 


DIALS 
Millen Mfg. Co., Inc., 
Mass. 


DIE CASTING MACHINES. See 


Die Casting 


Lansdale, Pa 
1828 S. 52nd Ave., 
Milwaukee, Wis 


Cicero, Il. 


James, 150 Exchange St., Malden, 


Machines, 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Willor Mfg. Ce., 76 Spring St., New York, N. Y. 


DRAFTING ROOM SUPPLIES 
Holliston Mills, Inc., Norwood, Mass 
heuffel & Esser Co., Hoboken, N. J 


DRIVE SCREWS. See 
Tapping. 


Corp., 1024 Kolmar Ave., 


Self- 


Screws, 


DRIVES, Machine Tool 

Cullman Wheel C« 1328 Altgeld. Chicago, Tl 

Pyott Foundry & Machine Co., 328 N. Sangamon St 
Chicago, Ill. 





DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., 
Philadelphia, Pa 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 
American Rolling Mill Co., 371 Curtis St 
Ohio. 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Stee] Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp.. Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See 
Electronic. 


ELECTROPLATING EQUIPMENT & 
SUPPLIES 
Udylite Corp., 1651 E 


Olney, P. O., 


, Middletown, 


(United 


Controls, 


Grand Blvd., Detroit, Mich 


ENAMELS. See Finishes. 
ENGINES, Diesel 

Fairbanks, Morse & Co., Dept 
Ave., Chicago, Il 


EYELETS 

American Brass Co., Conn 
Platt Bros. & Co., Waterbury, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, 


25, 600 S 


Michigan 


Waterbury 
Conn 


ene FURNITURE & EQUIPMENT 


Ang Steel tool Co., 232 Oak St., Plainwell, Mich 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FEELERS, Air Gap. See Gauges, Air Gap. 

FELT 

American Felt Co.. Inc., 315 Fourth Ave., New York, 
nm. = 

Felters Co., In 201 South 3oston, Mass 


Western Felt Wi 


FERRULES 


American Brass C¢ 


rks, 4029-4115 Ogden Ave., Chicago, Ill. 


Waterbury, Conn 


Patton-MacGuyer Co., 17 Virginia Ave., Providen 
R. I 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
ee, 

Scovill Mfg. ¢ 65 Mill, Waterbury, Conn 


FILTERS, Radio Interference 


Aerovox Corp New Bedford, Mass 


FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre 
Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, De 


General Electric Co., Section C-60, Plastics Dept., 1 


Plastics Ave., Pittsfield, Mass Textolite’’ (‘‘Cete 
Cold Mold). 
Insulation Manufacturers Corp., 565 W Washington 


Blvd.. Chicago, Ill 
National Vulcan ize d Fibre Co., 
less Vul-C 
Solar Mfg. C orp 
Taylor Fibre Co., 


Wilmington, Del. ‘‘Peer- 


Bayonne, N. J 
Norristown, Pa 





FINISHES 
(Paints, Lacquers 

Aluminum Company of 
burgh. Pa 

Ault & Wiborg Corp., 
**Polymerin.”’ 

Egyptian Lacquer Manufacturing Co., 
ter, New York, N c 

New Wrinkle, Inc., 


Enamels. ) 


America, 2179 Gulf Bldg., Pitts- 


75 Varick St., New York, N. Y. 
Rockefeller Cen 


Dayton, Ohio (Wrinkle) 
FLEXIBLE LEADS AND WIRING HAR- 
NESSES 
Alden Products Co., 717 Center, Brockton, 
Belden Mfg. Co., 4633 W. Van Buren, 
Boston Insulated Wire & Cable Co., 
General Electric Co Section Q-0168. 
Merchandise Dept., Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, 


Mass. 
Chicago, Ill 

Dorchester, Mass 
Appliance and 


Holyoke, Mass 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 

FLEXIBLE —— oe 

White Dental Mfg. Co., 211 S. 12th St., Phila 


delphia, Pa. 


FLUORESCENT SOCKETS. See 


Sockets, 
Lamp. 


FLUX, Brazing 


Handy & Harman, 82 Fulton, New 


FUSES, Enclosed 
Chase-Shawmut Co., The, 
mut,’’ ‘‘Shur-Lag,’’ 


=e. ee E. 


Newburyport, 
““Therm-a-Trip.”’ 


Mass (Shaw- 


Dante Elec. Mfg. Co., Bantam, Conn 

General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, III. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’ 

FUSES, Potential 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill (Surge 


Protectors. ) 
GASKETS, Felt. 
GASKETS, Fibre. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 
more, Ill. 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa 


GEAR BLANKS 
Pyott Foundry & Machine Co., 
cago, Ill. 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., 
Ill 

Perkins Machine & Gear Co., 

Pyott Foundry & Machine 
Chicago, Ill 

Waltham Watch Co., 


See Felt. 


See Fibre, Vulcanized. 


1008 Park Ave., Syca- 


5996 Tabor Rd., Olney P. O., 


328 N. Sangamon, Chi- 


Chicago, 


Mass. 
Sangamon St., 


Springfield, 
Co., 328 N. 


Mass. 
GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Formica Insulation Co., 
cinnati, O 


Waltham, 


4638 Spring Grove Ave., Cin- 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 

General Electric Co., Section C-60, Plastics Dept., 
1 Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘‘Tex- 
tolite.’’ 

Mica Ins ulator Co., Dept. 31, 200 Varick, New York, 
N.S, Lamicoid io 


National Vulcanized Fibre Co., 
Perkins Machine & Gear Co., 
Pyott Foundry & Machine Co., 
Chicago, Til 
Richardson Co., 
Taylor Fibre Co., 


Wilmington, Del. 
Springfield, Mass. 
328 N. Sangamon St., 


Melrose Park (Chicago), Il 
Norristown, Pa. 


GEAR-MOTORS. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


See Motors. 


GENERATORS. 
GLUE POTS. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Plating Generators. 


See Pots and Ladles. 


See Bearings & 


GUMMED PAPER. See Gummed. 


Paper, 

HANGERS, Ball and Roller Bearing 

S K_ F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

HARNESS, Wire. See Flexible Leads. 

HEATING ELEMENTS. 
Elements, Resistance 


See Units 
Heating. 


and 


INSTRUMENTS, Laboratory Standard 
General Electric Co.. Schenectady. N. Y. 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 


Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Electric Co., 5200 Kinzie, Chicago, Ill. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 
ton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
ro? Electric, Inc., 30 Rockefeller Plaza, New York, 
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¥ MOTOR DRIVEN V THERMAL 
V INERTIA V ELECTRONIC 
V DASH POT V CAPACITOR 


It isn’t an accident that the 
name Dunco stands symbolical of 
highest quality in the minds of 
the world’s most discriminating 
users of Time Delay Relays. It is 
the direct result of years of specializa- 
tion: years of close contact with all 
types of problems; plus the manufacture 
of a large. quality line which lends itself 
to countless adaptations for specific 
timer applications. Dunco engineers 
welcome the opportunity to make sug- 
gestions. Dunco Relay Book sent free. 


STRUTHERS DUNN, Inc.1321 Cherry 5t., Phila., Pa. 


a eer te a 


ae Coli) atest 1 > Maa eel til: eee) 


BRASS ond thicker 
BRONZE-COPPER 
PHOSPHOR BRONZE 
NICKEL SILVER 


1/16th inch to 
14 inches wide 
within commer- 
cial limits. 


TIN COATED 


BERYLLIUM COPPER  Coms AND 


STRIPS 


THE BALTIMORE BRASS CO. 


1205 WICOMICO ST. BALTIMORE, MD. 





SPECIAL MOTORS 


Designed for each application. 


Also: Rotary- 
Motor- Converters. 
Generators Frequency- 
Dynamotors. Changers. 





Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 
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Ih cats aes Miiced iia 


Large Stocks... Uniform High Quality... 
immediate Shipment « « « Principal products include— 


Alloy Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 





PRODUCTION With, DETROIT 
POWER SCREWDRIVERS 


These MAGAZINE FEED 

POWER SCREWDRIVERS 
DRIVE SCREWS FASTER 
THAN EVER BEFORE 


Machine screws, wood 
screws, brass screws, alumin- 
um screws, self-tapping 
screws, drive screws, cap 
screws, special screws, washer 
assembled screws. 


Standard heads, special 
heads, Phillips heads, slot- 
less heads. 


THREE MODELS 
AVAILABLE 


which provides handling a 
wide range of screw sizes. 
From a No. 2-56 screw to a 
54" cap screw. 


UNIFORM TENSION — 
NO MARRING OF 
HEADS 
No stripping of threads. 

DRIVING TIME: 1 to 2 


seconds per screw. 






Send Samples for Production Estimates 
Descriptive Literature on Request 


DETROIT POWER SCREWDRIVER CO. 


5369 ROHNS AVENUE DETROIT, MICHIGAN 
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DANTE 


SOLDER & SOLDERLESS 


LUGS 










SQ. OR RD. END—ONE & TWO HOLE 
write— ANY TYPE OR SIZE 


DANTE ELEC. MFG. CO. 


Bantam, Conn. 





SIGNAL & INDICATOR 
PILOT LIGHTS 


for all electrical devices. 
* 

WRITE FOR CATALOGUE 

showing a complete line of 

assemblies for all purposes. 


SIGNAL INDICATOR CO. 


16 HUDSON ST NEW YORK, N. Y. 


NUMBERING 








Machines 


For Stamping 
Metal 
Name 


Parts, 
Plates, 





Write for 
Bulletins. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 


SELF-LOCKING 


NUTS 


gles nuts with the 


resilient non- 


metallic locking collar 


... many types...all sizes 
...-all thread systems... 
any material. 


@ Write for Catalog 


ELASTIC STOP NUT CORPORATION 


2334 Vauxhall Road Union, New Jersey 


RE 


TRADE MARK 


FROM ROOM TO FURNACE 
TEMPERATURES 


i Strips, Rings, Tubular, Immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types. Why not ask for engineering 
data? Write tor name of nearest representative 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA. PA 








General Electric Co., Schenectady, N. Y 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 

Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O 

Simpson Electric Ce 


5200 Kinzie, Chicago, Il. 
Triplett Elec! 


Instrument Co., 312 Harmon Drive, Bluff- 





ton, O 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J 
Westinghouse Elec. 
burgh, Pa. 


Iiluminometer, 


**Pin-Jack.’’ 
& Mfg. Co., . 


Dept. 7-N. E. Pitts 


INSTRUMENTS, Resistance Bridge 
General Electric Co., Schenectady, N. Y. 


INSTRUMENTS, 


Tachometers. 


Speed _ indicating. See 


INSULATION (Insulating) (Insulators) 


Beads See Beads, Insulating 

Bushings See Ceramics. 

Cerami See Ceramics. 

Cloth See Cloth, Insulating. 

Composition See Plastics 

Compounds See Varnish, Insulating; also Wax and 
Compounds 

Fibre. See Fibre; also Plastics. 

Lava See Lava 


Mica See Mica 


Molded See Plastics. 

Paper See Paper, Insulating. 

Phenolic Fibre See Plastics 

Plastics. See Plastics. 

Porcelain See Porcelain 

Slot See Paper, Insulating; also Cloth, Insulating 

Tape See Tape 

Tubing See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 


Wax See Wax and Compounds. 


IRONS, Soldering 


General Electric Co., Schenectady. N. Y 
Ideal Commutator Dresser C« 1008 Park Ave., Syca 
more, Ill 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
i A 
Sta-Warm Electric Co., 565 N 


Trent Co., Harold E., 


I Chestnut, Ravenna, O 
619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 
Alden Products Co., 717 Center, Brockton, Mass. 
American Insulator Corp., New Freedom, Pa 


Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
ago, Ill 

Kurz-Kasch, Inc., Dayton, O 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden 
Mass 


LACQUERS. See 


Finishes. 


LAMINATED PLASTICS. See 


Plastics. 


LAMINATION DIES. See Dies 


& Molds. 
LAMPS, Miniature 

General Electric Co., Lamp Dept., Nela Park 
Ohio 


Herzog Miniature Lamp Works, Inc 12-19 Jackson Ave., 
Long Island City, N. Y. 


Cleveland, 


LAMPS, Ultra Violet 

General Electric Cc Lamp Dept., Nela Specialty Div.. 
410 Eighth, Hoboken, N. J 

LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 

LIGHTS, Pilot or Indicator 

Dial Light Ce of America 90 «West New York 
a S. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Il 


General Electric Co.. Lamp Dept., 
410 Eighth St.. Hoboken, N. J 

Kirkland Co., H. R., 810 King St., Morristown, N. J 

Signal Indicator Co., 16 Hudson, New York, N. Y 


Nela Specialty Div., 


LIMIT SWITCHES. See 


Switches, Limit. 


LOCK WASHER SCREWS. See 
Lock Washer. 


Screws, 


LOCK WASHERS. See Washers, Lock 
and Spring. 

LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati. O 

Patton-MacGuyer Co., 17 Virginia Ave. Providence, 
R. I 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See 
chine. 


Screws, Ma- 


MACHINE TOOL DRIVES. See 
Machine Tool. 


Drives, 


MACHINES, Blue Printing 
Pease Co., C. F., 2613 West Irving Park Rd., Chicago, 
Ill. 


MACHINES, Die Casting 
Kux-Lahner Machine Co., 2145 Lexington St., Chicago, 
Ill. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd.. Olney P. O., 
Philadelphia, Pa 


MACHINES, Numbering 


Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 

MACHINES, Polishing and Buffing 

Packer Machine Co., Dept. M., Meriden, Conn 

MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill. 

Tubular Rivet & Stud Co., Wollaston, Mass. 

MACHINES, Screwdriving 

Detroit Power Screwdriver C 5369 Rohns Ave., Detroit 


Mich 


MAGNESIUM ALLOYS. See 
nesium. 


MAGNETS, Lifting 
Electrical Coil Winding Co., 2731 
N. J (Small. ) 
Ohio Elec. Mfg. Co., 


Alloys, Mag- 


Saunders, Camden, 


5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 


General Electric Co., Schenectady. N. Y. 


MANUFACTURING, Contract 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
MEGOHMMETERS. 
MELTING POTS, LADLES. 


Ladles. 


See Instruments. 


See Pots & 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., 1322 
Nickeloid,”’ ‘‘Tint-Metal.”’ 
Thomas Steel Co., Warren, O 


Metal, Ther- 


Second St., Peru, Il. 


METAL, Thermostatic 
Baker & Co., Inc., 113 Astor, Newark, N. J. 


Cc. S. Brainin Div., I. Stern & Co., Inc., 20 Vandam, 
New York, N. Y¥ 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


Calliflex.’’ 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 
Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il 
General Plate Div. of Metals and Controls Corp., Attle- 
boro, Mass. ‘‘Truflex.’’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave.. New York, N. Y 

General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il 

Macallen Co., 16 Macallen, Boston, 

Mica Insulator Co., Dept. 31, 200 
N 7 **Micanite.’’ 

New England Mica Co., Inc., Waltham 

Westinghouse Elec. & Mfg. Co., Dept. 
burgh, Pa. 


Washington 


Mass. 
Varick. New York, 


Mass. ‘‘Y-26.” 
7-N, E. Pitts- 


MOLDED INSULATION. See 


Plastics. 


MO!'.YBDENUM 

Wire, Rods, Sheets, Special Shapes 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., N. Chicago, Ill. 
International Nickel Co.. Inc., 67 Wall, New York, N. Y. 
Mallory & Co., P. R., Inc., Indianapolis, Ind 


Westinghouse Elect. & Mfg. Co.. Dept. 7-N, E. Pitts- 
burgh, Pa. 
MOTOR DRIVE UNITS. See Drives, Ma- 


chine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. 
tor. 


See Controllers, Mo- 


MOTORS 

(See also ‘‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Air-Way Electric Appliance Corp., Toledo, Ohio. 

Alliance Mfg. Co., Dept. H, Alliance, Ohio 

Baldor Electric Co., 4351 Duncan Ave., St. Louis. Mo. 

Barber-Colman Co., Rockford, Il. 

Black & Decker Elec. Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Il. 

Delco Products, Division General Motors Corp., Dayton, 
oO. 

Dumore Company, Dept. 100-G, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

General Electric Co., Schenectady. N. Y 

General Industries Co.. 4046 Taylor, Elyria, Ohio. 

Hansen Mfg. Co., Princeton, Ind 

Haydgn Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 -Amory, Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Leland Elec. Co.. Dayton, O. 

Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Russell Elec. Co., 340 W. Huron St., Chicago, Ill. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Ill. 


ELECTRICAL MANUFACTURING 
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This new Visible 
Plunger Relay has no 
hum or chatter... 
see it operate. 


@ Only one moving part 


@ Mercury to mercury make 
and brea 


@ THE H-B RELAY IS LISTED @ No exposed arc 

AND APPROVED BY THE RE-EX- ® a at opening and 
AMINATION SERVICE OF THE a Maintenance free 
UNDERWRITERS’ LABORATORIES, @ Dust and corrosion proof 
INC.,... YOUR ASSURANCE THAT = 36 amp. 110 volt AC—20 
IT IS DEPENDABLE! a AC—5 amp. 


sd bahay SU 


2531 " toy i Magee ae PENNA. 


ALLEN 


COLD-DRAWN 


/ Hollow Screws fit your special 
/ eee needs for small screws 
that hold under vibration. Ask for 
FREE fest san nple sin any sizes follow- 
ing: Hollow Set Screws in size No. 4 
andup. Socket 
Head Cap 


ores size 
». 2 anc lup 
Pe ecial to 
order 
brass or any 
alloy. 


THE ALLEN MANUFACTURING COMPANY 


RC CONNECT 


LAMINATION DIES 





U 


For high-speed economical ssctaaiinn, you wad eunfece 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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Wren UNIVERSAL CAMERA CORP. 
produced the first molded camera on a 
large volume scale in this country they used 
Textolite housings for its light weight, ap- 
pearance, durability and permanently lustrous 
finish. More than six million cameras were 
sold. So it was natural that Textolite would 
again be used in the new Univex Uniflash for 
the housing, body, film track, lens mount and 
flash gun housing. Again Universal got the 


product they desired. 


G-E offers laboratory, engineering, designing 
and manufacturing services with plants in 
Pittsfield, Lynn, Meriden and Fort Wayne. 
Like Universal Camera Corp., you, too, may 
benefit from Textolite and G-E facilities in 
your product. For further information write 
Section B-90, General Electric Company, 


One Plastics Ave., Pittsfield, Massachusetts. 


GENERAL @ ELECTRIC 


PD-601 




















POWER 


TRANSFORMERS 




































































VO GO 
Da sy 
CYA 

y | \ WRAPPED 
SQUARE « ROUND 

Write for Samples and Prices 
PARAMOUNT PAPER TUBE CO, 


M SPIRAL 
RECTANGULAR 
801 GLASGOW AVE., FORT WAYNE, IND. 


ONE STANDARD 

of quality—the 

Tt ee al hel hay 

to make! Dozens 

MEST l4 Milt - (1 eo 

Teh lh a MG d BG 

to countless adapta- 

DUNCO tions for your exacting 
RELAYS 


STRUTHERS DUNN, Inc 


ate Te ae 





1321 Cherry St., 
* Philadelphia,Pa. 











Low cost 


INSULATION 
BREAKDOWN 
TESTER 


* 
Burn-out proof 





Variable Secondary 
0-To-3000 Volts — 500VA Capacity 


Complete Two-Color Catalogue on Request 


INDUSTRIAL TRANSFORMER CORPORATION 
2540 Belmont Ave. New York, N. Y, 


DLs Te 


Neutral (pH High Dielectric 
ZG 8h a i 43 


GUMMED PAPER 


SHEETS AND TAPE 


MADE BY 
PAPER MANUFACTURERS CO., 
PHILADELPHIA, PA. 
















U. S. Electrical Motors, Inc., 86-34th St., 
N. ¥ 

Victor Elec Prods., Inc., 2950 Robertson Road, Cin- 
cinnatl oO 

Wagner Ele Corp 6400 Plymouth Ave., St. Louis, 
Mo 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa 


Brooklyn, 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 

American Steel & Wire Cx Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidlary.) 

NICKEL 


International Nickel Co., Inc.. 67 Wall, New York, N. Y¥ 
Somers Brass Co., In Waterbury, Conn 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn 

— Brass Co., The, 1205 Wicomico St., Baltimore, 
Md 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co.. Detroit, Mich. 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
| ae 2 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Ce Seymour, Conn 
Somers Brass Co., In Waterbury, Conn. 


NUMBERING MACHINES. 
Numbering. 


NUTS, Machine. See Bolts, 
Screws. 


**Adnic.”’ 


See Machines, 
Nuts and 


NUTS, Self-Locking 


Elastic Stop N Corp 2334 Vauxhall Road, Union 
N. J 

NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, III 


Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
nee 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill 

Hunter Pressed Steel Co 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,”’ 
*‘Levomatic,’’ “‘Drip-Drop.’’ 


Lansdale, Pa. 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y 

Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., 
Ill. (‘‘Kimpak’’ Crepe Wadding 


PAINT. See Finishes. 


Chicago, 


PAPER, Gummed 
Paper Manufacturers Co., 
Pa. (Acid, Free 


Fifth & Willow, Philadelphia, 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulatior 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘*Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

General Electri Co., Section Q-0168 
Merchandising Dept., Bridgeport, Conn. 

Insulatior Manufacturers Corp., 565 W. Washington 


Appliance and 


3ivd., Chicage Ill 

Mica Insulator C« Dept. 31, 200 Varick, New York 
a ae Armatite Duro,”’ ‘‘Micoid. 

National Vulcanized Fibre Co Wilmington, Del 
*‘Campbellite C-F Peerless.”’ 


Tavior Fibre Ce Norristown, Pa. 
West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens 


Westinghouse Ele 
burgh, Pa 


& Mfg. Co., Dept. 7-N, E. Pitts- 


PEGS, Armature 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd Chicage P 2 
Mica Insulator Co Dept. 31, 200 Varick, New York, 

CY 


National Vuleanized Fibre Co.. Wilmington, Del 
PENDANTS, Socket Chain 


Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


PHENOLIC COMPOUNDS. See Plastics. 


PHENOL FIBRE. See 


Plastics. 


PHOSPHOR BRONZE 

American Brass C¢ Waterbury, Conr 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md 

Bunting Brass & Bronze Co., Toledo, O 

Driver-Harris C« Harrison, N. J 








Revere Copper & Brass, Inc., 230 Park Ave., New York 
a 


Scovill Mfg. Co., 65 Mill. Waterbury, Conn 
Seymour Mfg. Co., Seymour, Conn 
Somers Brass Co., Inc., Waterbury, Conn 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co.. Schenectady, N. Y 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS 
Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill 
Fafnir Bearing Co., New Britain, Conn. 


PILOT LIGHTS. 








See Lights, Pilot. 


PINIONS. See Gears & Pinions. 


PINS, Assembly 


Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring Co., M. D., 558 Central Ave Pon 
tiac. Mich 


PLASTICS, Laminated or Molded 
(See also Tubbing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold. ) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Catalin Corp., 1 Park Ave., New York, N. Y 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill 

Dow Chemical Co., 1450 E. Main St., Midland, Mich 

Durez Plastics & Chemicals, Inec., North Tonawanda, 
i 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co.. Section C-60, 
Plastics Ave., PRtsfield, Mass 
Cold Mold.) 
General Industries Co., 
Taylor, Elyria, Ohio 
Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Ill. 

Kurz-Kasch, Ine., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe 
nolite.”’ 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Wsstinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Plastics Dept 1 
Textolite,’’ (‘‘Cete 


Molded Plastics Div., 4046 


**Insurok.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 

Morganite Brush Co., Inc., Long Island City. N. Y 

Superior Carbon Products, Inc., 9115 George Ave., Cleve 
land. O. 


Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING PROCESS, Nickel, Zinc 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


PLATING GENERATORS 

3urke Electric Co., 12th & Cranberry Sts., Erie, Pa 
Electric Specialty Co., 213 South. Stamford, Conn 
General Electric Co., Schenectady, N. Y. 


PLATINUM. See Points, Contact. 
PLIERS & TOOLS 


Mathias Klein & Sons, 3200 Belmont Ave., Chicago, Ill. 


PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 

General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘*Ge-Flex.”’ 
“*Tell-tale Tap,’’ ‘‘Unicord.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


Industrial Control 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

telden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 


Industrial Control 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 
Mich. 


558 Central Ave Pontiac, 


PLUGS & JACKS, Radio 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, IIl. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center St., Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten. Special Al- 
loys 

Baker & Co.. Inc., 113 Astor, Newark, N. J. 

Cc. S. Brainin Div., I. Stern & Co., Inc., 20 Vandam, 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 10060 Meech Ave., Cleveland, 
Ohio 

Fansteel Metallurgical Corp., .N. Chicago, III 

General Plate Div. of Metals and Controls Corp., 
Attleboro, Mass. 

Gibson Electric Co., 500 Blvd. of Allies, Pittsburgh, Pa. 

Mallory & Co.. Inc., P. R., Indianapolis, Ind 


PORCELAIN 

Akron Porcelain Co., Akron. O. 

American Lava Co., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. “Porcelex.’’ 














ELECTRICAL MANUFACTURING 


use 
ble 
Fe 


cre 














AMPERE 
Wider application and CAPACITY 
use now made possi- 
ble with this 25 Amp. 
Fenwal Thermoswitch 
because of its in- 
creased capacity. Em- 
bodying same Ther- 
mostatic principle as 
the regular 10 Amp. 
switch, you will find 
it compact, rug- 
ged, precise and 
dependable. 


































“Hex” head type (shown) 
is designed for insertion 
into a closed liquid or gas 
system. Many in use controlling 
sterilizing and pasteurizing equip- 
ment, molding presses and similar 
applications. 












Write today on company letterhead for 
details of this and the other five types of 
Fenwal thermoswitches. 















f 
10 MAIN STREET 
ASHLAN DagMASSACHUSETTS 





FOR THE ELECTRONICS EQUIPMENT4 MANUFACTURER 
Safety Terminals, Insulated Rectifier and Thyratron Connectors, High Voltage 






































Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High h r 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, whet e h sands. ? nized 
etc. Catalogue Upon Request. or many thou AL 1s — The 
. °o 1e10. 
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Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





Showing lug closed and open—with wire grip 


SINGLE Cup 
Washer Lug 





Without wire gri 
Catalog No. 10558 Catalog No. 1055 


WRITE FOR BULLETIN 8-D 


KRUEGER & HUDEPOHL 
Third & Vine Sts. . Cincinnati, Ohio 
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H-C 
SEALED SWITCHES 


@ Available as 
shown at 15 amperes 
110V A.C., size 
1-1/16” by 1-1/16” 
by 1-1/16”. 

Also a 5 ampere 
110V A.C. 


switch 
available, size 
1-1/16" by 1-1/16” 
by 5/8”. 

Used in a large var- 
iety of control and 
limit switch applica- 
tions. 


ALLIED CONTROL COMPANY, INC.’ 
227 Fulton Street New York, N. Y. 


Write for further 
information. 


Specify Centralab 
for Fixed and Variable 


Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 












SCREWS for every 
pone aii 


QUALITY: EFFICIENCY-SERVICE 





SAMUEL J.SHIMERe SONS 


ol ee ee ae ee ee ee a ae we ee 


MOORE'S SMALL SET 
SCREWS 


eS 
Headless, Square 
and Hexagonal 


Heads, Dardelet Thread Lock Screws. 
Our table, ‘“Number of Linear Feet to Make 100 


Pieces,’ sent on request 


GEORGE W. MOORE 
46 FARNSWORTH ST., BOSTON, MASS. 









BURKE CONTROLEAD 


AT) Tt 


@ All eight types are made of 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
convenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


BUR KE ELECTRIC 


COMPANY 


2th & CRANBERRY STS 
RIE, PENNSYLVANIA 
















Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“Nu- Bla ‘“‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’’ 
Steward Mfg. Co.. D. M., Chattanooga, Tenn. 
Universal Clay Products Co., 1540 E. First, Sandusky, O. 


“*Elemite.”’ 


POTENTIOMETERS. 
Control. 


POTS & LADLES, Melting 


See Resistors, Radio 





Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Ta. 
Dunco.’ 

General Electric Co., Schenectady, N. Y 

Russell E Co., 340 W. Huron St., Chicago, Il. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
‘Triplex.’ 

Trent Cc Harold E., 619 N. 54th, Philadelphia. Pa. 


POWER TOOLS. See Tools, Power. 
PRE-FINISHED METALS. See 


Pre-finished. 


Metals, 


PRESSES, Drill 
Walker-Turner Co., Inc., 4230 
N. J 


Berckman, Plainfield, 


PRESSES, Plastic Molding 

Kux-Lohner Machine Co., 2145 Lexington St. 
Il 

Stokes Machine Co., E. J., 5996 Tabor Rd., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J.. 5996 Tabor Rd., Olney P. O., 


Philadelphia, Pa. 


PULLEYS 
Pyott Foundry 
cago, Ill 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROXYLIN COMPOUNDS. 


RAWHIDE GEARS. See 
Non-Metallic. 


Chicago, 


Olney P. O., 


& Machine Co., 328 N. Sangamon, Chi- 


See Plastics. 


Gears & Pinions, 


RECEPTACLES, 
Lamp. 


Lamp. See 


Sockets, 


RECTIFIERS, Current 

Electricoil Ce Inc., 6 Varick, New York, N. Y. 

General Electric Co Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 

International Telephone Development Co., 
Varick, New York, N. Y¥ 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa 
REDUCERS SPEED. See 
REEL, Cord (Built in) 


Vacuum Cleaner Corp. of America, 
Wissahickon Ave & Juanita. 
Cordomati 


Inc., 137 


Speed Reducers. 


Cordomatic Div., 
Philadelphia, Pa. 


REFRACTORY PORCELAIN. 


tesistor; 


See Ceram- 

ics, Cores, Porcelain. 

REGULATORS, 
Motor. 


Speed. See Controllers, 


REGULATORS, Temperature 


See also Controls & Valves, Temperature; Thermo- 


stats 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa. 
‘Dunco.”’ 


General Electric C« 
Mercoid Corp., 4201 


Schenectady, N. Y 
Belmont Ave., Chicago, Ill. 


REGULATORS, Voltage 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
mn. Z 

General Electric Co., Schenectady, N. Y. 

H-B Elec. C« Inc., 2531 N. Broad, Philadelphia, Pa. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Il Autelco,’’ ‘‘Strowger.’’ 
American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J “‘Agastat’’ (Time delay.) 
Arrow-Hart & Hegeman Elec. Co., Industrial 
Div Hartford, Conn 
Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 





Control 


Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Dunn, Inc 
*“Dunec 

Eagle Signal Corp., Moline, Til. 

General Electric Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


Struthers, 1321 Cherry, Philadelphia, Pa 





Hart Mfg. Co., Hartf Conn. ‘“‘Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Kurman Electric Co., Inc., 239 Lafayette St., New York, 
Mi = 

Leach Relay Co., 5915 Avalon Blvd., Los Angeles, Cal 


Mercoid Corp., 4201 Belmont Ave., 

Millen Mfg. Co., Inc., James, 
Mass 

Potter & Brumfield Mfg. Co Inc., 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 


Newark, N. J 
Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 


burgh, Pa. 


Chicago, Il. 


150 Exchange St., Malden, 


Princeton, Ind. 


RESISTANCE LINE CORD. See 


; ; Cords, 
Resistance Line. 











RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
“‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

General Electric Co., Schenectady, N. Y 

International Resistance Co., 405 N. Broad, Philade] 
phia, Pa 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

National Electric Controller Co., 5309 Ravenswood Ave 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 

Sprague Products Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First 


Potentiometers 


Milwaukee, Wis 


Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y¥ 


International Resistance Co., 405 N. 
phia, Pa 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Electric Controller Co., 5309 Ravenswood Ave 
Chicage, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 

Sprague Products Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


Broad, Philadel 


White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa 

RHEOSTATS, Electroplating 

Udylite Corp.. 1651 E. Grand Blvd., Detroit. Mich. 


RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
General Electric Co., Schenectady, N. Y 
International Resistance Co., 405 N. Broad, 
phia, Pa 
National Electric 
Chicago. Il. 
Ohmite Mfg. C« 4805 W. Flournoy, Chicago, Ill 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
“‘Vitrohm.’’ F 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


RHEOSTATS, Radio. See 
Control. 





Philadel 


Controller Co., 5309 Ravenswood Ave., 


tesistors, Radio 


RIVETING MACHINES. See 
Riveting. 


RIVETS 
Central Screw Co., 3519 S 
Progressive Mfg. Co., 


Machines, 


Shields Ave., 
Torrington, Conn 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill. 

Tubular Rivet & Stud Co., 


Chicago, Il 


Wollaston, Mass. 


R.P.M. COUNTERS. See Tachometers. 


ee Ft OS 


SAWS, Band & Bench 


“— Turner Co., Inc., 4230 Berckman, Plainfield, 

SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 

SCREW MACHINE PRODUCTS, Fibre. 


See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg, Pittsburgh, 
Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 897 Broad, Providence, R. I. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa 

Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
cago, Ill ““Sems.”’ 


SCREWS, Machine 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Continental Screw Co., New Bedford, Mass. 

Progressive Mfg. Co., Torrington. Conn 

Shakeproof Lock Washer Co.. 2509 N. Keeler Ave., Chi- 
cago, Ill. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corp., Dept. E, 190 Varick St., New York, 
N. Y 

Pheoll Mfg. Co., Chicago, TIl. 

Russell, Burdsall & Ward Bolt & Nut Co., 
NN. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 


Port Chester, 


SCREWS, Self-Tapping 

Central Screw Co., 3519 Shields Ave., 

Parker-Kalon Corp., Dept. E, 190 
ie, nes ee 

Shakeproof Lock Washer Co., 2509 N. 
cago, Ill. 


Chicago, Il. 
Varick St., New 


Keeler Ave., Chi- 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. . 

George W. Moore, 46 Farnsworth, Boston, Mass 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
72m, mM. X. 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill. 
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Simple—easily 
adapted to almost 
any product design. 
Easy and speedy to 
use. Proof against 
extreme pull... V- 
Bottom wire opening 
grips wires tight com- 
pletely around, 


SEE ONE IN ACTION! 
Sample on request 





HOW MUCH MORE ? 


How Much More than its competitors your product offers, 
often decides its purchase. 


BUILD IN ILSCO 
SOLDERLESS LUGS 


ILSCO COPPER TUBE 
& PRODUCTS, INC. 


5629 MADISON ROAD, CINCINNATI, O. 








of prime movers 


automatic operation of 2-speed 


drive 


as a ratchet, permitting infinite 


adjustment 
—as an automatic back-stop 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION ...SINGLE REVOLUTION... SLIP...SPECIAL 


THE HILLIARD CORPORATION 
Tt oe oS 








THE HILLIARD OVER- 
RUNNING CLUTCH... 


Four important functions: 


automatic dual drive operation 
of any equipment with any type 


Chicago Office: 2015N. Wells Street 
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See Nearby 
WILLIAMSBURG 


Yorktown « Jamestown 
Fort Monroe + Mariner's Museum 


— Te— 
CHAMBERLIN 


Sidney Banks, President 


OLD POINT COMFORT 
VIRGINIA 





AUGUST 1940 


For anew kind 
of vacation ! 


THIS year, try a 
new vacation — 
where it’s cool, 
where there’s 
golf, yachting 
beach or pool 
bathing and every 
conceivable rec- 
reation plus mili- 
tary and marine 
pageantry at his- 
tory’s birthplace! 
The building and 
grounds are beau- 
tiful — the sea 
view magnificent. 
There’s dancing 
nightly — only a 
few hours away. 
Write for rates. 


— oo 


ELMIRA, N. Y. 


| 









~ 
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Money-Saving 
Gl Type C5 
A. C. Motor 


a 
“A Bee in Size... 


a Bear for WORK!” 


A you looking for the real thing in low-cost, high- 
torque, dependable miniature motor power? If so, 
test the GI Type C5 Motor. General Industries has been 
making low-cost, high-quality light electrical apparatus 
for over 38 years. This is one of the newest of our large 
line of motors. Simple, fool-proof, small in size but a 
young giant for service. Precision built with speed torque 
tailored to your application. Your tests will find it tire- 
less on the job—smooth running, with ample reserve 
power for dependably meeting all your demands in con- 
stant and varying loads. Equipped with friction-free oil- 
less bearings. Made for all commercial A. C. voltages, 50 

and 60 cycles. Count on it for extra-service life in 

fans, moving displays and any similar application. 


Write us today for further information. 


Te(GENERAL INDUSTRIES CO. 


4046 TAYLOR ST. 





MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of -contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 


Please send Catalog No. 100ME. 


Name 


Address came silmellciapipainl an iattaraaaanaialimaniaitsiti 






ELYRIA, OHIO 
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Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work, Available in acid and rosin core 
various alloys and core sizes . . . gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 


X 
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[METAL CO. #7 








KESTER 
FLUXES 


40 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 





Illinois 


Big 


a 
TROMBET TA SOLENOID CO, 


MILWAUKEE WISCONSIN 


U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'/, to 90 Ibs. High speed—11 sizes—},, to 
35 Ibs. Long Stroke—11 sizes 1/4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity 44—10,000 Ibs. 
A.C.—SOLENOID BRAKES—D.C. 

Disk and Shoe Brakes up to 2,500 ft-lbs. 


RECIPROMOTORS—SEMOTORS 


any capacity 
Special Equipment Our Specialty 















& 
MAKES SOLDER 
FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 





Manufactured by 


| BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 











PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


intiien 
Monson, Maine 





Office, Portland, Maine 





SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn 
Standard Pressed Steel Cx Jenkintown, Pa 


SCREWS, Thumb 


Central Screw C« 3519 Shields Ave Chicago, Tl 
Parker-Kalon Corp., Dept E, 190 Varick St., New 
York, N. ¥ 


Progressive Mfg. Co., Torrington, Conn 
SCREWS, Wood 

American Screw Co., Providence, R. I 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Cx New Bedford, Mass 


Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio 
National Screw & Mfg. Co., Cleveland, Ohio 


Parker-Kalon Corporation, Dept. E, 190 Varick, New 
Tok, N. ¥ 


Pheoll Manufacturing Company, Chicago, Tlinois 

— : Burdsall & Ward Bolt & Nut Co., Port Chester, 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 

SEALS, Oil 

American Felt Co., Inc., 315 Fourth Ave., New York 
x. 2 

Felters Co., Inc., 201 South, Boston, Mass ‘Dufelt.’” 

Garlock Packing Cc Palmyra, N. Y **Klozure.”’ 


Gits Bros. Mfg. Co., 1854 § 
Nn 


Kilbourn Ave., Chicago, 


SEATERS, Commutator Brush 


Taeal Commutator Dresser Co., 1008 Park Ave., 


Syca 
more, I}! 


SEPARATORS, Magnetic 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0 


SHADES, Mica 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. ¥ 

New England Mica Co., Waltham, Mass. 

SHEAVES, V-Belt 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Tl 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohik Armco.’ 


Carnegie-Illinois Steel Corp Pittsburgh, Pa 
States Steel Corp. Subsidiary 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


(United 


SHEETS, Nickel. See Nickel 


SHEETS, Steel 

American Nickeloid Co., 1322 
(Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., 


Second St., Peru, Il 


Middletown, 


Ohio. *‘Armco.’”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land. O (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 


States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Tl. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
= 2 

Scovill Mfg. Cc 65 Mill, Waterbury, Conn. 

SILVER 

Sheet. Rod, Tube, Wire, Anodes. 

Baker & C Inc., 113 Astor, Newark, N J. 3 
Handy & Harman, 82 Fulton, New York, N. Y ' 

General Plate Div of Metals and Controls Corp. 
Attleboro, Mass 

SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, Var- 
nished 

SLOT INSULATION. See Paper, Insulat- 


ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 


General Electric Co Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syea 
more, Ill. 

ee Lamp 

Alden Product 717 Center, Brockton, Mass 
Arrow Hart i einen Elec. Co Industria) Contro! 


Div Hartford, Conn 

General Electric Co Section Q-0168 Appliance and 
Merchandise Dept sridgeport,. Conn 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 


SOLDER, Self-fluxing 


Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Il. 


Kester Solder Co 4201 Wrightwood Ave., Chicago, Il 
tuby Chemical Co., 68 McDowell St., Columbus, Ohio. 

SOLDER, Silver 

General Plate Co., Div. Metals and Controls Corp., 
Attlebor« Mass 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos “*Easy-Flc 

White Dental Mfg. Co S. S., 211 S. 12th St., Phila- 












SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluids. 

Burnley Battery & Mfg. Co., North East, Pa 

Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Il 

General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Kester Solder Co., 4201 Wrightwood Ave., Chicago, Ill 


Kuby Chemical Co., 68 McDowell St., Columbus, Ohio. 

SOLDERING IRONS. See Irons, Solder- 
ing. 

SOLDERING POTS. See Pots and Ladles. 

SOLENOIDS 


Allen-Bradley Co., 
American Automatic 


1309 S. First, Milwaukee, Wis. 
Electric Sales Co., 1033 W. Van 


Buren, Chicago, Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Il. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 


Electrocoil Co., Inc., 6 Varick, New York, N. Y. 
General Electric Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
National Acme Co., 170 E. 131st St., Cleveland, O 
Trombetta Solenoid Co., Milwaukee, Wis 


SPEED INDICATORS. 


also Stroboscopes. 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H, Alliance, 

Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, I! 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill 

Delco Products, Div. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 160-G, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, 

Fairbanks, Morse & Co., Dept. 25, 600 S. 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory 

James Mfg. Co., D. O., 1120 W. 
Ill 

Janette Mfg. Co., 556 W. 

Leland Elec. Co., Dayton, O 

Master Elec. Co.. Dayton, O 

Signal Elec. Mfg. Co., Menominee, Mich 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

Speed Master Co., 1207 Thacker, Desplaines, I). 

U. S. Electrical Motors, Inc., 86-34th St. Brooklyn, 
nN. es 

Wagner Elec. Corp., 6400 Plymouth Ave., St 

Westinghouse Elec. Mfg. Co., 
burgh, Pa 


See Tachometers; 


Ohio. 


Conn 
Michigan 


Boston, Mass. 
Monroe St., Chicago, 


Monroe, Chicago, Ill. 





Louis, Mo. 
Dept. 7-N, E. Pitts 


SPEED REGULATORS. See Controllers, 
Motor. 

SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co.. Wallace, Div. of Associated Spring Corp., 

Bristol, Conn 


Barnes-Gibson-Raymond, Div of 
Corp., 6399 Miller Ave., Detroit, 

Dunbar Bros. Co., Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 558 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring Ce 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


SPROCKETS 


Cullman Wheel Co., 1328 


Associated 
Mich. 


Spring 


Central Ave., Por 


Altgeld, 


SPROCKETS, Roller Chain 
Pyott Foundry & Machine Co., 328 N 
cago, Il. 


STAMPINGS, Metal 
Accurate Spring Mfg. Co., 3817 W. Lake, 
Aluminum Goods Mfg. Co., 


Chicago, Il. 


Sagamon, Chi 


Chicago, Ill. 
Manitowoc, Wis. 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co Wallace, Div. of Associated Spring Corp., 
3ristol, Conn 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co Bantam, Conn 

Hubbard Spring Co., M. D., 558 Central Ave., Pontiac, 


Mich 
Hunter Pressed Steel Co., Lansdale, Pa 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 


Linden & Co., Inc., 897 Broad, Providence, R. I 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Revere Copper & Brass, Inec., (Rome Mfg. Div.) 230 


Park Ave., New York, N. Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Tl 

Sherman Mfg. Co n. 3 Sattle Creek, Mich. 

Willor Mfg. Co., 76 Spring St., New York, N. Y. 


STAMPINGS, Small 
Brandywine Fibre 
ton, Del. 

Formica Insulation Co., 
cinnati, O 

General Electric Co., 
Plastics Ave., Pittsfield, Mass 

Richardson Co Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


Non-Metallic 
Products Co., 1402 Walnut, Wilming- 
4638 Spring Grove Ave., Cin- 


Section C-60, Plastics Dept., 1 


STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (United States Steel Corp 


Subsidiary.) 
Ryerson & Son, Inc., Jos. T.. 


Chicago, Ill. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 


ELECTRICAL MANUFACTURING 
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BREAKAGE COSTS ELIMINATED 


WITH THE NEW Na-Ald ROTOR LOCK FLUORESCENT SOCKET! 


For fluorescent light applications—this socket is protection against 













ill will and costs due to damaged sockets in assembly and actual use. 


Costly returns and repairs are now eliminated with this The Na-Ald socket completely encloses the 


terminals, as 


revolutionary fluorescent socket A single slot rotor con required by most city’s specifications When supplied 


trols the turning of the tube as evenly as if it were held in 


the centers of a lathe. One prong in the socket 


outside is an impossibility—thus breaking, twisting or 
jamming is prevented. There are no stresses either on the 


socket or the lamp 


plicity involved. 


lamp terminals ; 


and one 





This side and end view illustrates the sim- 
The only opening is a 


straight slot continuing into a rotor. The 


Turning either right or left, the lamp and 
rotor clicks into a locking position. 


with leads attached (to your specifications 


increasing assembly costs 


left) make it easy 


breakage 


guided into this slot- 


Send for Samples and Data Sheets 


The guide and one 
and clear how to 
use. Note shape right No wrong 
inserting, no jams or leverage to cause 


Here’s the principle 
turning of lamp as evenly and smoothly 
as if ball bearing mounted. 


the units are 


eyeletted together—no extra insulation parts to handle 





simple opening 





rotors control 


ALDEN PRODUCTS COMPANY, 717 Center Street, Brockton, Mass. 
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FOR ELECTRIC HEATING APPLIANCES 






ANY SIZE 


HEATING ELEMENT 
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Worm Drive Back Geared 
FLEA POWER MOTORS 


110 VOLT 


AC, DC, or Universal 


Motorize your products or make them Automatic with 
Speedway Motors. 

Dependable 1!10V Miniature Motors . . . types that 
exactly meet the requirements of a hundred different 
jobs . . A. C., D. C., of Universal, cased or 
skeleton types, with or without back gears ... any 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 

Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 
delivery dates. 

Any quantity . . . 1! of 1,000,000 on short notice— 
sold singly, in dozens or thousands. 
Write for Motor Sheets 


SPEEDWAY MFG. CO. 
1828 So. 52nd Ave., Cicero, Ill. 





HUNTER 
“SPRINGDATA” 
SHEETS—the easy 
way to find the 


RIGHT 
DESIGN, 


CaCl ani 
MATERIAL, 


LOWEST COST 


to produce. A196 tum, 











Aa ws 









HUNTER PRESSED STEEL CO., 
Lansdale, Pennsylvania 


Send free supply of ‘‘Springdata"’ sheets to 


NAME 
TITLE 
COMPANY 


ADDRESS 


We've prepared these 
“Springdata"’ sheets 
to facilitate your work 
in checking the de- 
sign of existing springs 
or in finding the right 
spring for a new appli- 
cation. To use: fill-in 
“spaces” for essential 
specifications —simple 
diagram guides you 
and it is but a matter 
of minutes. Send to 
Hunter — and we'll 
tell you precisely 
what spring design 
and material best fills 
your need; give you 
concrete suggestions 
from Spring Engine- 
ers! (And you'd be 
surprised how many 
times we're able to 
show savings.) 


ASK FOR SUPPLY 
OF HUNTER 
‘““SPRINGDATA’’SHEETS 


@ USE THIS © 
COUPON 

This is a free service— 

there's no obligation! 
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MERCURY SWITCHES 


Write for 
Catalog! 


Standard weal" 
or engineered 
to meet your 
specifications. 


By 


POWREX 






For identitying Wires 
Parts, etc. Embossed 
or Stamped Consecutive 

Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-666 Newport, Kentucky 





GRIPMASTER STRAIN RELIEF 


Patent — Pending 


POSITIVE PROTECTION 
for Cord-equipped Products 


Gripmaster anchors cord to product housing at 

PT Me ae Uk ee 

trouble. Withstands 100 lb. pull . . . prevents 

Toe ha ar no more binding by tape or 

thread . . . acceptable to Underwriters’ require- 

ments... Insulated. Size for every application. 
Write for test sample. 


GEORGE WALKER COMPANY 


SrTUm Caimi 
118 AMSTERDAM AVE, PASSAIC, N. J. 





EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 





no obligation 


ae 
%ey 
Sy 


on $ 






UNITS... 





ieee, 


Write today for 


full information; 


Sasa 
LE 





STEEL SHEETS. See 


STEEL SHEETS, 
Iron Enameling 


STEEL, Stainless 


American Rolling Mill Co., 371 


Sheets, Steel. 


Enameling. See Sheets 


Curtis St., Middletown, 





On Armc¢ 

American Steel & Wire Co., Rockefeller Bldg Cleve- 
and, O (United States Steel Corp. Subsidiary 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp Subsidiary.) 

Driver C« Wilbur B., Newark, N. J 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL, Stamped & Turned Up 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 
STEEL, Strip 
American Nickeloid Co., 1322 Second St., Peru, Ill 


( Pre-finished 


American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio “Armee 

American Steel & Wire Co Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary 


Sarnes Co Wallace, Div. of Associated Spring Corp., 


Bristol, Conn (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc Jos. T., Chicago, Ill 

Thomas Steel Co., Warren, O (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) Thomastrip.”’ 

STRAIN RELIEFS, Cord 

Belden Mfg. Co 1633 W. Van Buren, Chicago, III. 

General Electric Co., Section Q-0168 Appliance and 


Merchandise 
Walker Co 


Dept., Bridgeport, Conn 
George, 118 Amsterdam Ave., 


STRIPPERS, Wire 


Passaic, N. J 


Hand & Power Operated ‘‘Colonial’’ ‘‘E-Z’’ 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 
Pyramid Products Co., 2224 S. State, Chicago, Ill 
Smith Corp F. A 400 Davis St., Rochester, N. Y 
Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O 
STROBOSCOPES 
General Electric Co., Schenectady, N. Y 


SWITCHES, Fixture 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

General Electrie Co Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Hart Mfg. Cc Hartford, Conn “Diamond H.”’ 


SWITCHES, Level and Float 

Allen-Bradley Cc 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 





SWITCHES, Lighting Fixture 
General Electri Co., Section Q-0168 
Merchandise Dept., Bridgeport, Conn. 


Appliance and 


SWITCHES, Limit 





Allen-Bradley Co., S. First, Milwaukee, Wis. 

Allied-Control Co., Fulton, New York, N. Y 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

3acor Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 

Barber-Coleman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co Hartford, Conn 

Micro Switch Corp., 1 E. Spring, Freeport, Tl 

National Acme Co., 170 E. 13l1st St., Cleveland, O 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

SWITCHES, Mercury 

General Electric Co., Nela Specialty Div., Lamp Dept., 


410 Eighth St Hoboken, N. J Kon-Nec-Tors.’’ 


Hart Mfg. Co., Hartford, Conn Diamond H.’’ 

Mercoid Corp 4201 Belmont Ave Chicago, Tl. 
Murc-Trols, Norwood Power Bldg., Dayton. Ohio. 
lowrex Switch Co., 196 Willow, Waltham, Mass. 


Ward Leonard Elec. Co., 


SWITCHES, Radio 


34 South, Mt. Vernon, N. Y. 


Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave Milwaukee, Wis. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Mallory & Cx Inc P. R., Indianapolis, Ind 


Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, III. 


SWITCHES, Remote Control 





Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 
“<~ In Struthers, 1321 Cherry, Philadelphia, Pa 
Junce 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 
Micro Switch Corp 1 East Spring, Freeport, Ill. 
Trumbull Elee. Mfg. Co., Plainville, Conn. 
Ward Leonard Elec. C« 34 South, Mt. Vernon, N. Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 
SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass 

General Electri Co Section Q-0168 Appliance and 
Merchandise Dept Bridgeport, Conn 

Hart Mfg. C Hartford, Conn “Diamond H.’’ 

Micro Switch Corp 1 East Spring, Freeport, Ill 
rrumbu Elec. Mfg. C« Plainville, Conn 


SWITCHES, Stepup 


Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, 


SWITCHES, Time. 
SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 
Newark. N. J. 


TAGS, Terminal, Wire & Cable 


Mass. 


See Timing Devices. 


NW. ¥. 


Schenectady, 


Frelinghuysen Ave., 


National Band & Tag Co., Dept. 9-666, Newport, Ky 
TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, Il 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section Q-0168 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 
N.S 

J. Sullivan & Sons Mfg. Co., 2224 N. 9th, 
phia, Pa Insulating tape 

Westinghouse Elect. & Mfg. Co., 
burgh, Pa. 


TAPE, Fibre 
Minnesota Mining 
Paul, Minnesota. 


Appliance and 
Washington 
200 Varick, New York, 
Philadel 


Dept. 7-N, E. Pitts 


& Mfg. Co., 791 
“‘Scotch.”’ 


Forest Ave., St 


TAPE, Mica 

General Electric Co., 
Merchandise Dept., 

Insulation Manufacturers 
Blvd., Chicago, Il) 

Mica Insulator Co., 
nN. F 


TAPE, Rubber and Friction 


Section Q-0168 Appliance and 


Bridgeport, Conn 


Corp., 565 W. Washington 


Dept. 31, 200 Varick, New York, 


General Electric Co., Section Q-0168 Appliance and 
Merchandise Dept., Bridgeport, Conn 


Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 


Mica Insulator Co., Dept. 31, 200 Varick. New York 
n. 2 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn sa 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 


‘Turbo.’ 
General Electric Co., 
Merchandise Dept., 
Insulation Manufacturers 


Section Q-0168 
Bridgeport, Conn 
Corp., 565 W. 


Appliance and 


Washington 


Blvd., Chicago, Il. : 
Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘**Empire.”’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

TERMINAL BLOCKS. See Blocks, Ter- 


minal. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2509 N. 
Chicago, Il. 


TERMINALS & CONNECTORS 

Alden Products Co., 717 Center, Brockton, Mass 

American Brass Co., Waterbury Brass Goods 
Waterbury, Conn 

Burke Electric Co., 12th & Cranberry Sts., 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 
(Terminals and Terminal 

Krueger & Hudepohl, 3rd 

Littelfuse, Inc., 4252 
Fuses.) 

Millen Mfg. Co., 
Mass 

Patton-MacGuyer Co., 17 
R 

Sherman Mfg. Co., H. R., 

Thompson-Bremer & Co., 
Til. 


TESTERS, Coil 
See also Instruments 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


TESTERS, Insulation 
Industrial Transformer Co., 
York, N. Y. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East 
New York, N. Y. 


Keeler Ave., 


Branch, 


Erie, Pa 


2300 Wabansia Ave., 
Plates. ) 
& Vine, 
lincoln Ave., 


Chicago, Ill. 


Cincinnati, O. 
Chicago, Ill. (For 


Inc., James, 150 Exchange St., Malden, 


Virginia Ave., Providence, 


Battle Creek. Mich 


1642 W. Hubbard, Chciago, 


2540 Belmont Ave., New 


End Ave., 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Ill 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Electric Co., Schenectady, N. Y 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, 
Pa. 

Hart Mfg. Co., Hartford Conn. “Diamond H.’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm,’’ ‘‘Sensatherm,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Tl 

Spencer Thermostat Co., 105 Forest, Attleboro, Mass. 
“*Klixon.”’ 

TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Automatic Temperature Control Co., 31 E 
delphia, Pa 


Logan, Phila- 


Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 
Barber-Colman Co., Rockford, Il 
Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 


““‘Dunco.’’ 


FLECTRICAL MANUFACTURING 
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Don't sacrifice improvement in your product to the mechanical 
limitations of ordinary insulators. Regardless as to how intricate 
or complicated your porcelain insulator assembly must be,— 
the chances are in your favor that Universal can help you. 
Universal ‘‘dry process’’ insulators can be held to close dimen- 
sion tolerances. Quality products need such accuracy for high 
performance. Send blue-prints, samples and complete outline 
of your problem for estimate and suggestions. 


THE UNIVERSAL cLAY PRODUCTS Co. 


1540 EAST FIRST ST. SANDUSKY, OHIO 
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Manufacturers of the Air-Way Vacuum 
Cleaner and Other Motorized Appliances 
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ELECTRICAL 
SHEETS 


To the steel-wise buyer, visual evidence of excel- 
lence, however obvious, is not enough. It is 
proved quality that is important; the ability to 
deliver extra performance and extra satisfaction on 
the intended job. 


In your search for superior electrical sheets you 
need look no further than Newport, where quality 
and performance are inbuilt. Let us tell you 
more about Newport Electrical Sheets—no obli- 
gation. 


NEWPORT 
KENTUCKY 





ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars © Plates ® Universal Mill Plates 
Sheet Bars © Billets ® Blooms ® Slabs 
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Eagle Signal Corp., Moline Ill **Microflex,’’ ‘‘Poly National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 






















































































































flex.’’ less Vul-Cot 
General Electric Co., Dept. 6B-201, Schenectady. N. Y Taylor Fibre Co., Norristown, Pa. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II 
Hansen Mfg. Co., Princeton, Ind TUBULAR LAMPS. See Lamps, Miniature. 


Hart Mfg. Co., Hartford, Conn “Diamond H.’’ 
Industrial Timer Corp., 101 Edison Place, Newark, N. J 


Paragon Electric Co., 37 West Van Buren St., Chicago TUNGSTEN 

ll Wire, Rods, Sheets, Special Shapes 
Potter & Brumfield Mfg. Co., Princeton, Ind Callite Tungsten Corp., 547-39th, Union City, N. J. 
Thompson Clock Co., H. C., Bristol, Conn “‘Kulgrid 
Ward Leonard Elec. Co.. 34 South, Mt. Vernon. N. Y Cleveland Tungsten, Inc 10000 Meech Ave., Cleveland 
Walser Automatic Timer Co., Graybar Bldg., New York, _ Ohio ; 

N. ¥ Fansteel Metallurgical Corp., N. Chicago, Ill 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- Mallory & Co., In P. R., Indianapolis, Ind. 

burgh, Pa 


ULTRA VIOLET SOURCES. See Lamps. 
TOOLS, Power 
Welker Turner Co., Inc., 4230 Berckman, Plainfield UNITS AND ELEMENTS, Resistance 
. Heating 
Ceram-I-Cast Corp., Plainfield, N. J 





TOOLS AND JIGS General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Stein & Ci Wm. P 424 St. Paul, Rochester, N. Y Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn Rockbestos All-Asbestos.’’ 
TRANSFORMERS Trent Co.. Harold E., 619 N. 54th, Philadelphia Pa 
For built-in applications to electrically einen’ tia Watlow Elec. Mfg. Co., 1326 N. 23rd, St _ Louis, Mo. 
chines enpliances and scatoment ° wn = Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y burgh, Pa 
ean Stak Ga GS iain WinekeA. een ¥ White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 
Davis & Co.. Inc., Dean W., 547 W. Fulton, Chicago delphia, Pa. 
il as = sag Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Electricoil Cc Inc 6 Varick, New York, X. Y Pa ““Chromalox 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, : 
x VACUUM SWITCHES. See Switches, 
General Electric Co., Ft. Wayne, Ind Vacuum. 
Industrial Transformer Co., 2540 telmont Ave New 
York, MN. ¥. 
Sola Electric Co., 2525 Clyburn Ave Chicago, Til V-BELTS 
Standard Transformer Co., 1500 N. Halsted, Chicago, Ill Pyott Foundry & Machine Ce 328 N. Sangamon, Chi- 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. cago, Ill 
Westinghouse Elect. & Mfg. Cx Dept. 7-N, E. Pitts 
burgh, Pa VARNISH, Insulating 
Acme Wire Co., New Haven, Conn 
TUBES, Paper : , General Electric Co., Section Q-0168 Appliance and 
Paramount Paper Tube Co., 801 Glasgow Ave., Fort Merchandise Dept., Bridgeport, Conn 
Wayne, Ind (Square Rectangular, Round.) Insulation Manufacturers Corp 565 W. Washington 
Precision Paper Tube Co., 2035 W. Charleston, Chicago, Blvd., Chicago, Il 
Ill (Square, Rectangular, Round.) Mica Insulator Co Dept. 31, 200 Varick, New York, 
a = **Linolac 


TUBING, Brass & Copper Westinghouse Elect. & Mfg. Co., Dept. 7-N. E. Pitts- 
American Brass Co., Waterbury, Conn burgh, Pa 

Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Co., Bantam, Conn VOLUME CONTROLS, Radio. See Re- 
Iisco Copper Tube & Products, Inc., 5629 Madison Rd., sistors, Radio. 


Cincinnati, O 


Revere _Copper & Brass, Inc., 230 Park Ave., New York, WASHERS, Felt 


N y Raw Ye} ‘. x a 7 ~ 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn — 2° Feit Co, Inc., S15 Fourth Ave. New York 
; ; Felters Co., Inc., 201 South, Boston, Mass. 
TUBING, Laminated Phenolic Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Srandywine Fibre Products Co., 1402 Walnut, Wilming- Til. 
ton, Del 


Formica Insulation Co., 4638 Spring Grove Ave Cia- WASHERS, Lock and Spring 


cinnati, O : * ‘ 
. - :. ‘ .@ : American Nut & Bolt Fastener Co., Pittsburgh, Pa. 
€ € l ft =, ( oO bc 0 > > Ss *s » ‘ , : - 7 
General Electric Co., Section C-60, Plastics Dept., 1 Barnes Co., Wallace, Div. of Associated Spring Corp., 
Plastics Ave., Pittsfield, Mass Textolite Bristol, Conn 
Mica Insulator Co., Dept. 31, 200 Varick, New York, Beall ‘Tool Co., Easton Alton, Ill 
Magenal Vulcanized Fibre Co., Wilmington, Del. a0 are — 7 a shen re edo, O 
*henolite -, - : edb ss . asi ‘ " 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- a Re i ie See ee, EM 
rok.’’ . ee . ' i . 
Synthane Corp.. Oaks, Pa National Lock Washer Co., Newark, N. J., and Mil- 


waukee, Wis 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 


Taylor Fibre Co., Norristown, Pa 
Westinghouse Elect. & Mfg. Co Dept. 7-N, E. Pitts- 
burgh, Pa 


TUBING, Monel & Nickel cago, Ill. 
— Nickel Co., Inc., 67 Wall, New York, Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
N. Ill. 


Washburn Co., Worcester, Mass. 


TUBING, Phosphor Bronze 
American Brass Co., Waterbury. Conn WASHERS, Plain, Metallic 
Revere Copper & Brass, Inc., 230 Park Ave., New York, Barnes Co Wallace, Div. of Associated Spring Corp., 
N. ¥ Bristol, Conn 
. 7 ‘ Bridgeport Brass Co., Bridgeport, Conn 
TUBING, Varnished Fabric (Spaghetti) Hubbard Spring Co., M. D., 558 Central Ave., Pon 
B & ( Insulation Products, Inc., 3 East 17th St., New tiac, Mich. 
York. N. Y Scovill Mfg. Co., 65 Mill, Watert ; J 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. a ee ae eet ee ee 
Turbo i . 1s 7 
Generel Mintele ‘Ci, Satien 0008. -Apeiteans ant WASHERS, Non-Metallic. See Fibre V ul- 
Merchendiee Dest.. Bridgepert, Conn canized; Also Plastics; Also Ceramics. 
Insulation Manufacturers Corp., 565 W. Washington 
Livd., Chicago, Ill WAX AND COMPOUNDS 
Mica Insulator Co ,, Dept 31. 200 Varick, New York, Sealing and Filling; Impregnating; Saturating and 
N. Y¥ Empire. Finishing; Chatterton’s Compound; Sealing Cement 
7 , General Electric Co., Section Q-0168 Appliance and 
TUBING, Vulcanized Fibre _ Merchandise Dept., Bridgeport, Conn. 
oe — Fibre Products Co., 1402 Walnut, Wilming- Mica Insulator Co., Dept. 31, 200 Varick, New York 
on el. a: S. oe ; 


LAVIT 





Ceramic 






INSULATION 











GREAT MECHANICAL STRENGTH 145 Varick St 


J. A. Tompkins 













g, e @ Where applications call for a low cost insulation 
C2GEIFS material with advantageous electrical and mechanical 
properties . . . it's Lavite, pressed and machined to 
| sizes and shapes exactly to specifications. Ex- 
tre nely resistant to heat shock, Lavite offers the utmost 
in insulation satisfaction. Bring your product up to 
par with the insulation material that is designed into 
the winners . . . Lavitel 


VERY HIGH DIELECTRIC VALUE D. M. STEWARD MFG. CO. 


Main Office & Works: Chattanooga, Tenn. 


13000 Athens Ave. 179 Melrose Ave. 


EXTRUDED TUBES AND RODS 549 W. Rendolph St. _Electvical Manufecturers Supply Co. 











Sauereisen Cements Co., Pittsburgh (15), Pa. 


WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, III. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Torrington Mfg. Co., Torrington, Conn. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence. 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’’ 


WIRE, Bare 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron, 

Mich. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Bridgeport Brass Co., Bridgeport, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

General Cable Corp., 420 Lexington Ave., New York, 
Es 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Tl. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Hubbard Spring Co., M. D., 558 Central <Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry. Pa. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren. Chicago, Ill. 

‘‘Colo-Rubber,’’ ‘‘Nitro.’’ 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Electric Co., Section Y¥-94012, Appliance and 
Merchandise Dept., Bridgeport. Conn. ‘‘Deltabeston.”’ 

General Electric Co., Dept. 6E-201, Schenectady, N. Y. 

Holyoke Wire & Cable Corp.. 710 Main, Holyoke, Mass. 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
eago, Ill (Glass.) 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn “‘Rockbestos All-Asbestos."’ ‘‘Rockbestos A. 
vc” 

Roebling’s Sons Co.. John A., Trenton, N. J. 

E. H. Titchener & Co., Walnut St., Binghamton, N. Y 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. ‘*Enamelite,”’ 
‘“‘Cottonite,”’ ‘‘Silkenite,’’ ‘‘Paperite,’’ ‘‘Celenite,”’ 
““Heatex.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren. Chicago, Il. 
“Cotenamel,’’ ‘‘Celenamel,”’ ‘‘Silkenamel.’’ 

General Elec. Co., Section ¥Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn. **Deltabeston.”’ 

General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn “‘Rockbestos All-Asbestos.”’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 





WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ Cup- 
ron,”’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,”’ ‘‘Radiocarb, 
**Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
vance,’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
*‘Gridnic, “* ‘‘Radioohm,”’ ‘‘Ohmax,”’ ‘*Midohm,”’ 
“‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,”’ 
‘‘Chromel-Alumel.’’ 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 
Sheet, Strip, Slab, Rolled. 

New Jersey Zinc Co., 160 Front, New York, N. Y. 
“‘Horse Head.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 


Cleveland New England 


Kirby Company Needham, Mass. 
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PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 

Specializing in custom-made parts. 
Capacity up to 1” diameter on turned 
pieces and up to 4” diameter on 
gears, pinions, etc. Sub-assemblies 
and assemblies. Plating facilities. 


SEND YOUR SPECIFICATIONS 


CUSTOM PARTS DIVISION 


WALTHAM WATCH CO. 
A ZAGAT AS 








Over 500 Standard Stock Items of Terminals, 
Terminal Panels, Plugs and Sockets 


Terminals of all kinds can be supplied mounted on 
panels to your specifications or on standard panels. 
Send today for Catalog No. 10-a complete line of electrical connecting devices. 


HOWARD B. JONES 


2309 Wabansia Ave. Chicago, Ill. 





fixe you eligible 7 


Has your company designed, engi- 
neered or developed a new electrically 
operated machine, appliance, apparatus 
or device of any sort? 


If so—and if this new or rede- 
signed product has been commercially 
marketed simce August 1st, 1939 


then the company is eligible to 
compete for one of the four $250. cash 
awards offered in the 


SIXTH ANNUAL 
Electrical Manufacturing 


PRODUCT DESIGN 
CONTEST 


Send for contest rules 
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An expensive 
polishing op 
eration was 
necessary to 
remove __ these 
fabricating 
lines. CLEVE- 
LAND TUNG- 
STEN has elim- 
inated that 


surface smooth as glass. 


An entirely new method 
of production gives you 
contacts with a surface 


sath ae Gls 


Wo 


production process that gives you tungsten contacts with a 


That means we are passing along production savings to you 
. a much better electrical contact at lower cost. Send us 
your specifications of requirements and let us submit samples. 


CLEVELAND TUNGSTEN, 


10000 MEECH AVENUE @ 




















One of the problems in the 
making of contacts for var- 
ious electrical devices was to 
attain a smooth surface finish. 

This was had by an expen- 
sive polishing operation on 
each contact which meant 
added costs to the electrical 
manufacturer who used them. 

CLEVELAND TUNGS- 
TEN has perfected a contact 





CLEVELAND, OHIO. 
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1 Watt or 1000 watts— 
Fixed or Adjustable—Reg- 
ular or Non-Inductive— 
General Purpose or Pre- 
cision—whatever type you 
need, there’s an Ohmite 
Resistor to meet your speci- 
fications exactly! You save 
valuable time, too, because 
our large stock of types and 
sizes often makes it easy to 
get just the right unit 
quickly and economically. 
Or, if you have an unusual 
problem, Ohmite engineers 
will help design special 
resistors for your applica- 
tion. Ohmite Resistors are 
accurately wire-wound, 
sealed tight and perman- 
ently protected by Ohmite 
Vitreous Enamel. 


Write for 
Catalog 17. 


OHMITE MANUFACTURING COMPANY 


4805 Fisuraoy Street 
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Chicago, U. S. A. 
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“Cost of finished assemblies was 
a big problem in our plant until 
we tried Chicago double rivet 
setters. We now get all the ad- 
vantages of lower cost through 
mass production methods. Fur- 
thermore, the feature of adjust- 





able riveting centers of our 
Chicago equipment practically 
eliminates the need for buying 
new riveting units every time 
slight changes are made in 
product design.” 


WRITE FOR CATALOG 


Learn about the production of this 








MODEL 55—sets two 1/8” tubular 
rivets at once on centers from 
7/16" to 7”. Larger models avail- 
e able. Bench and pedestal types. 


money-saving machine in your own 
shop. No obligation. 


RIVET & MACHINE CO. 


1848 So. 54th Ave. (Cicero P. O.) Chicago, Ill. 


YOU CAN GET ALL YOUR 
ELECTRO-MAGNETIC 
WINDINGS FROM DAVIS 


In fact, it will pay you to make our plant serve 
as your coil-winding department—an efficient, 
integral part of your organization. Our broad 
experience, plus engineering service plus highest 
quality products can only result in effecting sub- 
stantial savings. Windings of all kinds designed 
and DAVIS-MADE to your order. Let us out- 
line in detail this service to you. Write today. 


DEAN W. DAVIS & CO., INC. 
L517 W. FULTON sr. CHICAGO, 











Reminding Contestants: 


entered in the Sixth Annual 
ELECTRICAL MANUFACTURING 
Product Design Contest that 
eligibility rules require all com- 
pleted manuscripts to be in the 


mails not later than midnight of 
August 12th 





2960-5 Robertson Road 
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+ MAN TH’ PUMP, POODY, NUTTY’S 
s LET HIS WORK PILE UP AGAIN / 


wa VICTOR MOTORS! 


Motor-wise engineers know that well-built 
shaded-pole induction type motors can 
take punishment in large doses. The 
wisest of these motor-wise know that 
VICTOR MOTORS are the toughest, 
coolest-running members of this rugged 
family. It is not just an accident that 
Victor Motors run cooler, last longer. 


We designed them that way — more 
current is converted into power, less into 
heat. Properly insulated coils — Victor 


flash test at 1000 Volts — special over- 
sized oil impregnated self-lubricating 
bearings — are just a few of the reasons 
every Victor Motor is good for years of 
use and abuse. 1/200 to 1/10 H.P. 
Write today for illustrated literature. 





MODEL M-36 
1/50 H. P. 


VICTOR ELECTRIC PRODUCTS, Inc. 





Cincinnati, Ohio 


PRECISION BOBBINS 
MAKE BETTER COILS 


For small Transformers, Relays, Reactors, Solenoids, etc. 

Wide range of sizes in rectangular, square or round forms. 

Sturdily built—Well in- 

im r sulated — Permit more 

fi turns—Close tolerance 

on dimensions—Lower 

2 cost—Easier to wind. 
Patents Pending. 





Improve your coils with these NEW Bobbins. Write today 
for prices and samples. 


PRECISION PAPER TUBE COMPANY 
CHICAGO, ILLINOIS 


2035 W. CHARLESTON ST. 














Manufacturers almost 
daily are discovering 
profitable new appli- 
cations for this unique 


Made by material. Often they find it has important ad- 


“WIRE GOODS HEADQUARTERS” vantages over other types of tubing. You can 


Wire formings 
Welded wire assemblies 
Strip - steel specialties 
Display racks and stands E; @. FIPECREwecn & € Oo. 

Staples, bails, etc. Walnut Street and Erie R. R., Binghamton, N. Y. 


judge its value only from a sample, which 
we’ll send without obligation. Better write now. 
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You get positive, 
sure operation — 
trouble-free con- 
trol circuits—with 
Leach light duty 4 
and 6 ampere re- 
lays. 


No part can twist 
or turn out of line. 
For AC or DC. 
Write for complete 
catalog. 


LEACH RELAY COMPANY 


5915 Avalon Blvd., Los Angeles, Calif. 
Lawrence and Lamon Aves, Chicago 15 E. 26th St., New York 
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Dependable Circuit Control RELAYS 


Type 1157: Contacts 1/4”’ dia. 
Rating: 6 amps. at 115 volts AC 


SIXTH ANNUAL 


ELECTRICAL MANUFACTURING 


PRODUCT DESIGN 
CONTEST 


closes midnight August 12th 


HEAT RESISTANCE 


in Strong, Dense 


PORCELAIN PARTS 


High mechanical strength and high re- 
sistance to rapid heat changes. Used 
for small bushings, rods and coils. Also 
where high dielectric strength is re- 
quired at high temperatures in ovens, 
toasters, roasters and immersion heaters. 


Send for Booklet. 


é 
POR SEB oun 


41 Muirhead Ave. Trenton, N. J. 
























List Price: $4.50 
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master data book achines, inc.’ MI. Div, Continemtas 











and ask about 
our free: trial 
offer. 






Thousands of Speedmasters are in con- 
stant use in Doall Contour Machines 
Write for location of the one nearest you 
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WIDE RANGE...SIMPLICITY...LOW COST 


SAVE on tne “TURNOVER” 
4 
















with Central DOUBLE CHAMFERED NUTS 
.. . Both Sides Are Right Sides ! 


¥* That's it . . . both sides of Central Double Chamfered Nuts are 
right sides. No heads or tails. Assembly line workers pick ‘em 
up right side up every time. No thumbing or fumbling for BIG 
SAVINGS on assembly costs. 





Let us send samples of these clean, bright, well-made, uniformly 
shaped and threaded Double Chamfered Nuts. Find out how much 
faster they pick up and spin on for a perfect fit. Order any quan- 
tity in steel and brass for same day shipment out of stock. Write 
for full details today. 


CENTRAL SCREW COMPANY 


3519 SHIELDS AVENUE e CHICAGO, ILLINOIS 
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RELAYS 


viewed from every angle 


CRISP ACTION. The wiping action of fine silver 
to silver contacts keeps them clean. 


DEPENDABILITY. Contacts never stick or become 
pitted. Hence no failure. 


DURABILITY. The combination of sound design 
and careful construction with sturdy parts gives 
unusually long life. 
























ECONOMY. Even though the construction is 
sturdy, fine workmanship makes easy action without 
undue current consumption. 


The Ward Leonard Line comprises light, intermed- 
iate and heavy duty, sensitive, transfer, and thermal 
and motor driven time delay types for every appli- 
cation. Send for bulletins describing relays of 
interest to you. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 


34 South Street, Mount Vernon, N. Y. 


Please send me bulletin describing eta aee 
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These contacts operate in a 1000 watt heating appliance at ambient 
temperatures of 625° to 880° F. Contact at left, .375" diameter, is 
corroded and badly pitted, causing high contact resistance and 
early failure. Contact at right has operated for 904 hours, has only 
.0005 ohms contact resistance, and is good for at least 2000 hours 
additional operation. The diameter is only .250". 


Tough Problem Solved 


With 60% Contact Cost Saving 


A G-E NEON GLOW LAMP 
WILL HELP YOU DO IT EASIER! 


ENERAL ELECTRIC Neon Glow Lamps have unique 
characteristics that make them readily adaptable to a wide 
variety of uses in industry, the laboratory, and the home. They 


are rugged, long-lived, low current lamps that are extremely 
dependable. 


Scientific study of electrical contacts often 
solves operating problems and effects cost sav- 


Glow lamps operate for a use- 
ful life of 3000 hours and 
withstand both shock and 
vibration to an unusual de- 
gree. Useful life is usually 
ended by eventual bulb black- 
ening ... rather than by fail- 
ure of light source. Thus the 
user may determine the use- 
ful life when he wishes to do 
so, rather than experience a 


lamp failure at some undeter- 
mined time. 

Industrial plants use them 
continuously for pilot lights 
and indicators. They may also 
be used on various types of 
electrical equipment for sim- 
ilar purposes. Tear out and 
mail the coupon below for a 
handy folder suggesting some 
of their multitude of uses. 


G.E. Neon Glow lamps are made 


in sizes from 14 to 3 watts for 


operation at standard voltages on 


both D.C. and A.C. They come 
provided with bases to fit stand- 
ard sockets and require no acces- 
sory devices. Your wholesaler or 
jobber can supply you. 


Hoboken, N. J. 


Lamp uses. 
Name 


Company 
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TEAR OUT COUPON FOR MORE DATA 


Nela Specialty Division, Lamp Dept. 166-EM-H, 
General Electric Co., 410 Eighth Street, 


Please send me your new free folder on Glow 
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ings at the same time. In this case, a manu- 
facturer was troubled with premature contact 
failure due to corrosion and pitting. He turned 
his problem over to Fansteel. 

The Fansteel contacts finally adopted after 
searching tests, contain less than half the 
amount of metal previously used, and have 
saved the manufacturer 60% of his contact 
costs, not to mention the cost of service, 
adjustments and complaints. 

Fansteel maintains a highly trained tech- 
nical staff to investigate contact problems 
from metallurgical, electrical and mechanical 
standpoints. They have accumulated a wealth 
of experience which is yours for the asking. 

These men will work hand in hand with 
your engineers upon request. Even if your 
present contacts are apparently satisfactory, 
investigation may reveal important facts and 
point the way to cost reduction. Fansteel 
Metallurgical Corporation, North Chicago, 
Illinois. 
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ELECTRICAL MANUFACTURING 








Don't make your job tougher by trying to fit square pegs in round holes. 
Thousands of men like you have made their jobs easier by using Master 
Ce Me th mh ee 
they have found it easy to reduce the cost and add greatly to the 
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plant or your products, investigate MASTER'S unusual ability to serve 
you promptly and economically, with motors that really fit YOUR needs. 
THE MASTER ELECTRIC COMPANY @ DAYTON, OHIO 


THAT YOU CAN 
PRE-DETERMINE ON A MEMO PAD! 


Take your pencil and check the reasons why Turbo Varnished Tubing and Saturated Sleeving are con- 
sistently chosen for the jobs where dependability is a vital factor . . . where circuits must not fail. 
Compare the advantages now, right at your desk—you'll see why Turbo is the ‘‘short-cut” to stepping 
up the quality and efficiency of your product. 

@ Turbo has the flexibility to meet all electrical and mechanical requirements. @ Impregnation to 
insure long life. @ Inside impregnation for rapid snaking and fishing. @ Turbo is unsurpassed for 
dielectric constants. @ Extremely electro-chemical and hydrostatic resistant. @ Turbo is an 
American product, manufactured in the United States; shipment is made the same day order is 
received. 

Send for samples and quotations today. Let Turbo prove by actual test that this quality insulation 
can be a saving factor as well as a safety factor. 
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